CONTRIBUTIONS TO PHILIPPINE ORNITHOLOGY.

PART I.—A LIST OF THE BIRDS KNOWN TO INHABIT THE PHILIPPINE
AND PALAWAN ISLANDS, SHOWING THEIR DISTRIBUTION WITHIN
THE LIMITS OF THE TWO GROUPS.

By DEAN C. WORCESTER, A. B,
Assistant Professor of Zoology, University of Michigan,
and

FrANK S. BOoURNS, M. D.,

Ann drbor, Michigan.

INTRODUCTION.

In 1888, while identifying the birds collected by ourselves in the
Philippines during the preceding yvear, Doctor Bonrns and myself
began the preparation of a distribution table foxr the birds of the group.
This table was ready for publieation in 1890, but the opportunity of
visiting the islands for a second time presented itself, and it scemed
best to ns to withhiold the list until we could make it inore complete.

Complications in the aftairs of the Minnesota Academy of Science,
resulting from the financial tronbles ot 1893, put a stop to work on our
collections for more than a year after our retnrn, and before the identi-
fication ot our material was completed Mr. W. R. Ogilvie Grant’s
important series of papers had begun to appearin the Ibis. T have felt
nnwilling to let the list leave my hands uuntil this series of papers

should be coneluded.

- The nufortunate interruption in the field work on which Mr. Grant’s
papers were based. resulting from tlie rebellion of a part of the native
population of the Philippines against Spanish rule, has necessarily
brought the series to an end, and although it is to be hoped that Mr.

- Wihitehead may return to the archipelago at some future time and con-
¢lude his work in the highlands of the larger islands, I have decidetl to
publish the list in its present state as a basis for some conclusions
at which I have arrived concerning the zoological relationships
between the various islands of the Philippine group and the laws
governing the distribution ot their birds.
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Although other duties have prevented Doctor Bourns from coopera-
ting with me in the final work on the list, his past services both at
home and in the field certainly entitle him to be considered one of its
joint authors.

Thinking it desirable to show the exact bearing of the work done by
the Menage expedition on that of our predecessors and successors, 1
have indicated it in the table by using stars, while the work of other
collectors, ineluding that of the Steere expedition, is shown by erosses.

Snecies peculiar to the Philippines are italicised.  Genera and species
which occur in the Palawan group, but have not been found in the
Plilippines, ave left unnumbered.

An X followed by a guestion mark indicates that I consider the
identity of the specimens obtained from the locality indicated to be
doubtful.  An * followed by a question mark indicates that birds of the
genus, and probably of the speeies, designated were seen by us, but
were not obtained, so that their occurrence in the localities in question
is open to doubt. These doubtful species are omitted in the totals on
the last page.

While it has been my desire to make the list as complete as possible,
it has seemed to me best to be conservative in the admission of species,
and none have been intentionally included for which a definite loeality,
and in nearly every instance a definite collector as well, eould not be
assigned.

It is needless to say that in the preparation of this list 1 have made
use of the British Museum Catalogue ot Birds. I have also made use
of the material gathered by Doctor Steere in 1874, aud that obtained by
the Steere expedition in -1887-88, I am indebted to Doctor Steere for
the loan, on several occasions, ot material belonging to him personally.

I have made such use of the material gathered by Doctor Bourns and
myself in 1890-18Y3 as has been practicable under the cireumstances.
During the summer months ot 1844 we were able to identify most of
our specinens, and npon onr departure from Minneapolis fortunately
took some material for further study. DMaterial which it was imprac-
ticable to take with us we had expected to have seut to us for further
study after onr departure. In this, however, we were disappointed,
and we were obliged to leave several important speeies unidentified.

In addition to the sources above reterred to, I have derived informa
tion from uumerous papers, a list of which follows,

DEAN C. WORCESTER.

ANN ARBOR, MICHIGAN, July 31, 1897.
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CONTRIBUTIONS TO PHILIPPINE ORNITHOLOGY.

PART II.—NOTES ON THE DISTRIBUTION OF PHILIPPINE BIRDX.

BY DEAN C. WORCERTER,
Assistant Professor of Zoology, University of Michigan.

STATEMENT OIF STEERI’S CONCLUSIONS AND REVIEW OF RECENT
ORNITHOLOGICAL WORK IN THE PHILIPPINES.

Although the ornithology ot the Philippines hax long attracted the
attention of naturalists, so far as I am aware the first attempt to dis-
cuss at any length the interesting zoogeographical problems presented
by the distribution of birds within the limits of the group was that of
Doctor J. B. Steere, who in 1885 published in Neafure a brief paper
in whieh he proposed to assign the nawe - zoological province™ to the
Philippines as a whole, and to divide them into six - subprovinees,” as
follows: *First, the northern Philippines, consisting ot Luzon and
Marinduqne and a number of small islands about Luzon: second, Min-
doro; third, the central Philippines, made up ot the islands of Paunay,
Negros, Guimaras, Cebu, Bohol, and Masbate; fourth, the eastern
Philippines. eomprising the islands of Samar and Leyte: fifth, the
sounthern Philippines, embracing the great island ot Mindanao, with
Basilan and perhaps Suln, and, sixth, the western Philippines, consist-
ing of the islands of Paragua, or Palawan, and Balabae.”

In a second paper, whieh appeared simultaneously in the .lu«k and
the Ibis for July, 1894, the same author makes a more detailed examina-
tion of the distributionr of the genera and species of nonmigratory land
birds, basing his conelusions entirely on the collections made by the
Steere expedition.

Of these collections he says that, while not comprising all species
known from the islands, they are so nearly cowplete that any just
conclusions drawn from their study must be accepted as truth, which
further exploration will only strengthen, and from the facts at his dis-
posal he attempts to deduee several somewhat radieal and tar-reaching
laws of evolution and distribution.

Since the appearance of these papers onr knowledge of the distribution
ot Philippine birds hias been materially increased. Mr. A, 1. Everett
has collected on Tawi Tawi, Sibntu, and Balabae. Mr. Jolin Whitehead
has done marvelous things in the highlands of Luzon. and las collected
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in Catanduanes and Fuga.  Doctor Bourns and I have collected in
Tawi Tawi, the Caliamianes Islands (Culion and Busnanga), Masbate,
Tablas, Romblon, and Sibuyan, and, apart from the extension of our
knowledge to these previously nearly or gquite unknown areas, much
has been learned as to the distribution of species over many of the
better-known islands of” the group.

1t seems to e, therefore, that the time has eome for a reexamination
of the problems in question.  liven were the data at my disposal no
more complete than those of which Steere chose to avail himself, 1
should still he disposed to dissent from some of his conelusions,

WIHAT ARE THE PHILIPPINESR?

Steere makes the Philippines political and the Philippines zoologieal
identical areas. With this view of the case 1 am unable to agree.
Everett hias long sinee! disenssed Steere’s ~“subprovinee,” the Western
Philippiues, and has shown by evidence that seems to me incontro-
vertible that Balabac and Palawan belong not to the Philippine, but to
the Bornean group of islands.

Since the appearance of Kverett’s paper Bourns and I have collected
for some weeks on the islands of Culion and Busnanga, the birds and
mammals of which were practically unkrown bhefore our visit; for
although the French naturalist M. Alfred Marche spent some time
liere during his long sojourn in the archipelago, his collections seem
to have been seattered withont being systematieally worked np, and
his vesults lost to the world. Save for a few seattering referenees in
his = Lucon et Palonan,” | have been able to find no record whatever
of his discoveries in the Calamianes Islands.

Althongh onr own work there mnst not be considered in any sense
exhaustive, it was still sufficient to leave no room for donbt as to the
zoological attinities ot this hitherto practicaily unknown gronp. 1 shall
attempt to show, first, that the Calamianes Islands belong zoologically
with Palawan; second, that they form with Palawan and Dalabae an
extension of the Bornean group of islands, and therefore c¢an not be
in¢clnded with the Philippines proper.

CULTION AND BUSUANGA.

Culion and Busnanga are by far the most important islands of the
Calamianes group.  They lie so near each other and are so connected
hy small islets that they form a practically continuous area, and such
differences as exist between their birds are pnrely the resnlt of their
somewhat different physical characteristies.

Culion has little forest. 1t is moderately hilly, but has no monntains
of any considerable height.  Tts hills are for the most part covered with
impenetrable bamboo thickets,  In the center of the ixland is a marshy
plain of large extent.  Busuanga, ou the other hand, has a good deal

I Proc. Zool. Soe., April 16, 1889, pp. 220 223.
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ot fairly good forest remaining, and one would naturally expect to meet
with deep-woods birds here which wonld be found with great difficulty.
if at all, in Culion.

During onr stay we obtained representatives of 80 species ot birds,
reference to the accompanying distribution table will show that they
were, with a few unimportant exeeptions, all well-known Palawan forms.

The exceptions are:

1. Hypotaenidia striata.
2. Haliastnr intermedius.
3. Llanns hypoleucus.

4. Polioactus icthyaetns.
5. Stie candida.

. Merops bicolor.
Colloca’ia francica.
Cisticola exrilis.
). Lanins nasutus.

=

2

o

.

Merops bicolor 1s the only strietly Philippine species in the list, and
with this possible exception every one of the nine will eventually be
recorded from Palawan, while the occurrence of such characteristic
Palawan forms as the following leaves no room for doubt as to the
relationship of the Calamianes birds:

1. Gymnolaemus marchei. 11. Prionochilus johannae.
2. Dryococcyr harvingtoni. 12. (rthotomus ruficeps.
3. Prionttwrus cyanciceps. 13. Cittocinela wigra.

Tiga everetti. 14. Chloropsis palaicanensis.
5. Chrysocolaptes erythrocephalus. 15. Criniger frater.
6. Mainatns palaicanensis. 16. irena tweeddalii.
7. Chibia palawanensis. 17. .lrtamides sumatrensis.
8. Duchanga palcwanensis. 18. Zeacephns cyanescens.
9. _lethopyga shelleyi. 19. Niphia lemprieri.

10. Cinnyris anrora.
The present disparity in the number of species known from Palawan
and the Calamianes will doubtless disappear to a large degree as the
birds of the latter islands become better known. Itisnot to be expected,
however, that their bird fauna will ever be found to equal in riehness
that of Palawan, with its lofty monntains and magnificent forests.

BALABAC.

Until within a short time the birds of Balabuc were known to ns only
through the very incomplete collections made by Steeve in 1874, and by
the Steere Expedition in 1387, the small prospect of important dis-
coveries, together with the extreme unhealthfulness of the island, hav-
ing kept collectors away from it. More recently, however, Mr. A. H.
Everett, to whom Philippine ornithology owes so mmuch, has made a
collecting trip to the island, the resnlt being to establish the fact of a
very close relationship between the birds of Balabac and Palawan.

Sixty-nine species are at present known from the island. Of these
all but Anthus richardi, Limonidromus indicus, Pandion lencocephalus,
Dewicgretta saera, and Turtur tigrinus have been recorded from ala-
wan, I saw a specimen of Turtur tigrinus at the oftice of the ¢ inspec-
cion de montes” in Manila which was said to have been obtained in
Palawan, and the remaining fonr species will doubtless eventually be
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found therve, The only noteworthy ditference as yet brought out
between the avifaunae of the two islands is the apparent absence of
Dolyplectron napoleonis in Balabac.

CUJo.

Cujo is known to us only through the few birds colleeted there by
Doctor A. B. Meyer, and the five species listed throw no light on the
zoological position ot the island. DBng little forest remains on it and it
scems to be very poor in birvds.

THE ZOOLOGICAL POSITION OF THE PALAWAN GROUP.

In the Palawan group of islands, then, | include Balabae, Palawan,
Culion. Busunanga, and the small islands immediately adjacent to
them.

I have attempted to show that these islands should be classed
together. It wounld remain to show that taken as a whole their affini-
ties were decidedly with Borneo rather than with the Philippines
proper had this not already been done in the paper by Mr, Everett
previously referred to.

Although our knowledge of Palawan birds has been somewhat
inereased since this paper appeared, snch additional tacts as have
been ascertained have simply strengthened Everett’s conclusions, and
little remains to add to what he has already said. [ trust, therefore,
that I shall be excensed it 1 give a brief resumndé of his argument, with
such small additions and subtractions of my own as seem to me to be
called for.

Mr. Everett arranges the birds of the Palawan group iu three tables,
as follows:

Table T shows the Palawan species which are common to Borneo or
other parts of western Indo-Malaya and to the Philippines, together
with the species which are of wide general distribution or are migrants
from contineutal Asia.  In other words, it includes the birds whieh
afford no_evidenee of value.

Table IT shows the Palawan species which are identical with or
allied to species inhabiting the Philippines, Sanghir, Celebes, ete., but
which are not found in Borneo or western Indo-Malaya except as
migrants or stragglers.

Table LI shows the Palawan species which are ideutical with or
allied to species inhabiting Borneo or western Indo-Malaya, but which
ave not found in the Philippines except as migrants or stragglers.

The following species of Everett’s Table 1II must be transferred to
his Table 1, for the reasons indicated below :

Corvus pusillius, because it is abundant in Mindoro. Alcedo menin-
ting, abundant in Tawi Tawi.  Ceye euerythra, abundant in Tawi Tawi
and occurs in Mindovo.  Haleyon pileata, recorded from Tawi Tawi and
Basilan.  Cuculus sonnerati, shot by myself in Romblon.  Chaleococey.r
xanthorhynchns, vecorded from Mindoro and Cebu.  Centropus javensis,
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common throughout the Philippines. Spizaetus limnaetus, recorded
from Mindoro, Luzon, Marinduque, and Panay. Baza lewcopais,
recorded from Samar and Rowmblon.  7reron nipalensis, common in
Mindoro.

Adding these ten species, together with thirty others which have
bLeen added to the avifauna of the Palawan group siuce Mr. Everett’s
paper was published, Table I will stand as follows:

1. Megapodius cumingi. 18, Butorides amurensis.
2. Lrealfactoria liveala. 49, _lrdetta eiunamontea.
3. Gallus gallus. 50. Gorsachivs melanoloplns.
4. Treron nipalensis, 51, Fregata minor.

5. Osmolreron rerians. 52. Circus spilonotus.

6. Ptilopus bangueyensis, 53. Asiur trivirgatus.

7. Carpophaga aenea. 54, Accipiter gularis.

& Myristicivora bicolor. 55, Spizaetus limnaelus.
U Chaleophaps indica. 56. Butastur bedicus.

10. Caloenas nicobarica. 5T, Haliaelus leucogasier.
11. Hypotaenidia stricla. 58, Haliastur intermedius.
12, Ralline fasciala. 59. Pernis ptilonorhynclus.
13. bmaurornis ploenicura. 60. Elanus hypolencus.

4. Hydrochelidon Iybride. 61. Falco comucunis.

15. Sterna bergii 62, Falco sererus.

16. Nterna sinensis. 65. Landion haliaetus.

17. Sterna melananchen. 6i. Pandion lencocephalus.
18. dnous stolidus. 65. Poliouetus icthyuetus.
19. Charadrius fulvus. 66, Nirie candida,
20. Squatarola helvetica. 6T, Furystomus orientalis.
21. Aegialilis geoffroyi. 68. Haleyon coromandus.
22, degialitis dubia. 649. .Alcedo ispidu.
23. egialitis peroni. 0. Aleedo meninling.

24, degialitis canticna. T1. Ceyr enerythra.

25, _legialitis veredu. 72. Haleyon coromandus,
26. degialitis mongolica. 3. Halcyon chioris.

27, Fsacus maguirosiris. 4. Haleyon pileatus.

28, Strepsilas inlerpres. 5. Chaelura giganiea.

20, Gallinaqgo megala. 6. Collocalia lowi.

30, Tringa subminuta. 7. Collocalia fuciphaga.
31. Tringa vuficollis. 8. Collocalia francica.
32, Tringoides hypolecus. 79 Coccystes coromandus.
33. Tolanus calidris. 80. Hierococeyr spaverioides.
34, Totanus glarcola. &1. Cuculus canoris.

35, Tolanus brevipes. 82, Cuculus internedius.
56. Terekia cincrea. 83. Cuenlus sonnerati.

37. Limicola platyrhyncha. N Caeomantis merulinus.
SR, Numenius lineatus. 8. Chalcococeys canthorhynchus.
39. Numenius rariegatus. &6, Centropus sinensis.

0. Numenius placopus. ST, Cenlropus jaraicus.
41, Glareolu orientalis. 8. Corvus pusillus.

12, rdea purpured. 89, Sturnia riolacea.

13. Adrdea sumatrana. 90. Municv oryzirora.

. Herodias intermedia. 91, Motacille ovuluris.

15, Demiegrelta sacra. 92, Motacille melanojie.
16, Bubulcus coromendus. 93. Motucilla flura.

7. Bulorides juranica. QL Limonidromus indicus.
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95, .dnthus maculatus. 106. isticola erilis.

96, Anthuas rafulus. 107. Monticolu solitaria.

7. .Anthus cervinus. 108, Pericrocotus einerens.
93, Anthus gustavi. 109. Lalage teral.

99, tuthus richardi. 110, Hemichelidon sibiriea.
100. Lanius nasutus. 111, Hemichelidon ferruginca.
101, Ariamus lencogaster. 112, Hypothywis azurea.

102. Phylloscopus borealis. 113, Culicicapu ceylonensis.
103, Phylloscopus runthodryas. 114, Hirundo gquttnralis.

104, Aerocephalus orvientalis. 115, Hirundo javanica.

105, Cisticola cistivola.

[lere, then, are 115 species which atford us no evidence as to the rela-
tionship between the groups of islands in question. Moreover, I am
inclined to remove several species from Mr. Iiverett’'s Table ITI, and
make for them a separate table. It does not seem to me that the evi-
dence firnishied by such species as Cittocinela nigra, Ptilocichla faleata,
and Jole stricaticeps is by any means nneqnivocal.  Cittocinela nigra has
a close ally in (. cebuensis.  Orthotomus has representatives in the
majority of the islands of the Philippine group. [Jole has numerous
Philippine species.  Olilovopsis palaicanensis has an ally in O. flari-
pennis of Cebnand Mindanao.  Irena has species in Basilan, Mindanao,
Leyte, Samar, and Luzon.

1 shall of ¢ourse admit that in several instances the ¢losest allies of
the speeies in guestion are Bornean, and Orthotomus ruficeps is a Bor-
nean species, but so long as there is not morve difference between them
and their nearest Philippine allies than exists between the Philippiue
species infer se, 1 fail to see that any very satisfactory eonclusions can
be drawn from them. 1 propose, therefore, to assign them to Table IV,
which ineludes those Palawan species with allies not only in Borneo or
western Indo-Malaya. but in the Philippines as well, and whieh hence
furnish ns with evidence of doubtful value.

1. Arachnothera dilutior. 6. Chloropsis palawanensis
2. Hyloterpe whiteheadi. 7. lole strinticeps.

3. Orthotomus raficeps. 8. Irena tiweeddalii.

1. Cittoeincla nigra. o 9. Chibia palawanensis.

5. Ptilociclla faleata.

Table 11 (Everett’s Table IT with additions) shows the Palawan
species, which are identical with, or allied to, species inhabiting the
Philippines, Sanghir, C¢lebes, ete., but which are not found in Borneo
or western Indo-Malaya, except as migrants or stragelers. Species
peculiar to the Palawan group are distinguished by the prefix of an #,

1. Turnir fasciata. 10. Caprimulgus manillensis.

2. Ptilopus leclanclieri. 11. Collocalia troglodyles.

3. Macropygia tenuirostris. 12, Collocalia wlhiteheadi.

4. Turtur dussuwieri. ) 3. Fudynamis mindanensis.

H. Npizaetus philippinensis. 1. Cacatua hacmaturopygia.

6. Daza lcueopais. 15. Tanygnathus luconensis.

T. Neops everetii. “16. Prioniturus cyanciceps.

& DPelargopsis goulidi. 17, Chrysocoluptes erythrocephalus.

9. Merops bicolor. 18, Thriporas hargitti.
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149, Culornis panayensis. 28. Lanius lucionensis.

20. Oriolus chinensis. 20, Rhipidura nigritorquis.
21. Muniu jagori. *30. Zeocephus cyanescens.
22, Uroloncha cveretti. 31, Calicicapa heliantlea.
“23. dethopyga slielleyi. ¥32. Siphia lemprieri.

24, Cinnyris sperala. 33. Pitta erythrogustra.
“25. Cinnyris anrora. “34. Ditta propingnra.

26. Dicacam pygmaenm. 35. Pitta atricapilla.

*27. Parus amabilis.

There remain only the birds of Table III, which shows the Palawan
species identical with, or allied to, species inhabiting Borneo or western
Indo-Malaya, but not found in the Philippines, except as migrants or
stragglers. Species peculiar to the Palawan group are distinguished
by the prefix ot an *.

“1. Polyplectron napolconis. 19. Dendrophila frontalis.

2. Turtur tigrinus. 20. Chalcostetha insignis.

. dnthothreptes malaccensis.
22, Prionochilus joliannac.
Turdinus rufifrons.

. Mirornis woodi.

25. _Anuropsis cinereiceps.

. Aegithina rviridis.
Micropus melanaceplalis.
28, Criniger frater.

. Criniger palawanensis.

. Pycnonatus cinereifrons.

3. Spilornis davisoni.

1. Ninor scutulata.

5. Syrninme whitcheadi.

6. Buatrachostomus javensis.
7. Datrachostomus afiinis.
fymnolaemus muarclei.
9. Caprimulgns macrurus.
10. Caprimulgus jotaked.

11, Surniculus lugubris.

12, Eudyramis honorata,

*
z

“13. Dryococcyx harringtoni. 31, drtwmides sumatrensis.
“1. Tiga everctti. 32. Pericrocotus igneus

“156. Hemilophus pulrerulentus #33. Cryptolopha ranthopygia.
*16. Mainatus paluwanensis. *34. Siphia banyuwmas.

“17. Buchanga paluwanensis. *35. Siphic erithacus.

18, (hriolus ranthonotus.

We have then a total of 194 species of birds known from the group.
Of these 124 do not yield any satisfactory evidence. Of the remaining
seventy 35 are related to Bornean and 35 to Philippine species. This
at first sight might not seem very conchisive, but if we examine the
speeies of Table I11 we shall note that ot the 35 genera included 15
are withont known representatives in the Philippines.  We shall note
further that the two genera peculiar to the group, (fymnolaemus and
Diyococcyx, are allied to genera belonging to the typical Indo-Malayan
subarea. Last of all we shall note that the percentage of peculiar
speeies 1s muceh higher among the Bornean than among the Philippine
species, there being 18 of the former against 7 of the latter.

Everett’s final conclusion is as follows: “Not only has a larger
proportion of the existing bird population entered the group from
the Bornean side than has invaded it from the Philippines, but the
western element represents the fundawmental ornis, since it exhibits a
markedly higher degree of differentiation, which is certainly indicative
of its greater antiquity and longer isolation.”

This conclusion seems to me to be wholly justified by the facts,



574 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XX.

espeeially when one remembers the negative as well as the positive evi-
denee, and notes the entire absence in the Palawan group of such char-
acteristic Philippine generaas Penelopides, Lovicwlus, Tyngipicus, Sarcops,
Dicrwrus, Megalwrus, Copsyehus, and Rlinomyias.

It is interesting to note that the evidence furnished by the mam-
mals proves even more conelusively than that afforded by the birds the
close relationship of the islands ot the Palawan gronp both with each
other and with Borneo. Excluding bats, 5 of the 18 genera remaining
have no Philippine representatives, while of the 22 species but 5 oceur
in the Philippines. Ot these 5 ouly Paradorwrus philippinensis ean be
regarded as a distinetively Philippine speeies. and aceording to Mr.
IXverett even thix occurs in Borneo.

CAGAYAN SULU.

Cagayan Sulu is known to ns only through the paper of Doctor Guil-
Jemard on the birds collected there during the voyage of the yaeht
Marchesa, Gauillemard obtained 15 species of birds, the only novelty
being Mivornis cagayanensis. The evidence, so tar as it goes. indicates
that the island is to be considered Bornean.

Too little ix at present known of its avifanna. however. to make it
safe to pass a final judgment. Bourns and I had planned to work it
thoroughly. Unfortunately for nsa boat load of Cagayan Suln natives
were captured by a Spanish gunboat while engaged in piratical opera-
tions on the eoast of Tawi Tawi. They were brought to Sulu, where
we were at the time. and were compelled to work in ehains on the streets
for some weeks. They were tinally allowed to return to their homes,
where they promptly stirred up so mueh ill feeling as to render the
island, which had hitherto been peacetul enough, altogether too danger-
ous for a collecting ground. We therefore passed it by.

It is barely eonnected with Borueo by the hundred-fathom line, and
1 have little donbt that sneh evidenee as may be obtained in futare will
confirm that already at our disposal.

THE PHILIPPINER PROPER.

Turning now to the Philippines proper, by whieh term I mean to des-
ignate the remaining islands included in our distribution list, I propose
to first diseuss Steere’s remaining subdivisions and to then consider
some of the more general problems involved.

Steere’s five remaining © subprovinces™ are. in my judgment. very far
from being zoologically equivalent. In some instanees the difterenees
depended on in establishing their boundaries are simply the ocenrence
of difterent representative species ot the same genera in the areas in
question. Inother eases whole genera present in one area are lacking
in another, while in Cebu. which Steere hax not considered worthy of
separate rank, we miss entire families whieh are represented in the
islands with which he has united it.
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Where snch contradictory results are arrived at the prineiple on
which they are based must e unsound or its application faulty,

I propose to take up the various known islands singly where their
bird faunae show marked diftercnces, in groups where the faunae of sev-
eral islands are practically identical, and to discuss the relationships
involved, without however attempting to divide the islands into a nnm-
ber of zoologically equivalent gromps. 1 shall preface my remavks in
each ease with a few Dhriet notes on the physical charaeteristies of the
rarious islands. so far as they are known to me personally.

[For determining the relationships of the islands inter se 1 shall
depend chiefly on the distribution of those species which arve peculiar
to the Philippines, or to the Philippine and Palawan groups, not forget-
ting to note the absence of genera or families where such absence
oeecurs, :

My evidence is necessarily of two kinds—positive, based on the

known ocenrrence of the forms in qunestion. and negative. hased on
the apparent absence of the same. Manifextly the positive evidence
Is of a more satisfactory character than the negative. for it may be
nrged that failure to discover a given form in a given place ix by no
nieans a proof of its nonexistence there. This may or may not be true,
Iailure to discover Haleyon acinchelli in an island would not serve o
convince me that it was lacking. The single specimen obtained by
scurns in Samar in 1888 has never been duplicated. On the other
kand, [ wonld undertake to determine, and that in a very short time,
whether a given island contained an Orthotoncus, a Penelopides, or a
Chirysocolaptes.

My negative evidence, then, is based on the apparent nonoceurrence
of species and genera which, after our long experience in the Philip
pines, I consider it improbable that we should have overlooked.

Species peenliar or nearly peculiar to the group I shall for conve-
nience designate Philippine species.  In the distribution list they will
be found italicised.

The total number of species reeorded from the islands is 526, Of
these 323 are apparently contined quite strietly to the group.

THE CENTRAL PHILIPPINES.

This -‘subprovinee.” as defined by Steere, embraces the islands
Panay. Negros. Grnimaras, Cebu, Bohol, and Masbate. It can. 1 think,
be readily shown that while Panay, Guimaras, Negros. and Masbate
are so closely related as to be properly elassed together, Cebu ought
not to be ineluded with them. While the evidence in the case of Bohol
is far less complete than in that of Cebu, what there is of it seems to
me to indicate rather a relationship with Leyte and Mindanao than
with the central islands.

Panay is some 90 miles in greatest length by 60 in greatest width.
In most parts of the island the last traces of forest have disappeared.
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Good colleeting ground may still be found in the mountains in the
northwestern portion of the island.

Negros lies southeast of Panay, from which it is separated by a shal-
low ¢hannel, apparently nowhere more than 20 fathoms in depth, and
but 4 milex wide at its narrowest point. The greatest length of Negros
is 145 miles, its greatest width about 45. [t offers excellent collecting
gromnd, as its central ¢hain of mountains, which runs practically the
whole length of the island, is abundantly clothed with forest, and muy
be reached in o hundred places. The highest peak of the ¢hain, Malas-
pina or Canloin, attains a height of 8,192 feet.

Numerous collectors have worked in the lowlands of Negros, and three
members of the Steere expedition made a short trip into the highlands,
but Whitelicad is the only collector who has ever carried on systematic
work in the island at any considerable elevation.

Guimaras is to all intents and purposes a part of Panay, from which
it is separated by a narrow and shallow passage. Its forest is being
rapidly cleared away. We found collecting mueh better in 1888 than
in 1890.

Masbate is an island of irregular ontline, its greatest length heing
some 70 miles. In itsinterior lie extensive grassy plains. Ifairly large
tracts of forest may still be found within a short distance of Palanoc,
the capital and chief port of the island. Masbate lies some 25 miles
northeast of Panay, the deepest water indicated in the intervening
chanuel being 31 fathoms. So far as 1 am aware, the only work done
on the birds of Masbate has been that of the Menage and Steere
expeditions.

Panay was the scene ot Sennerat’s work, and has since been visited
by numerous collectors: but owing to the scarcity of forest and the
difticulty of reaching it the birds of this island are much less well
known than are those of Negros. We were exceedingly auxious to find
good colleeting ground in Panay, and after wasting much time in fruit-
less search finally reached fairly well wooded country at Calantas, near

Jatan, in the northern part of the island. The locality proved to be
very unhealthy, however, and we were forced to establish our head-
quarters 10 miles from the forest, so that our work was carried on under
difliculties.

‘We saw high and apparently well wooded mountains farther to the
west.

One hundred and eighteen species ot birds are recorded from Panay,
96 from Guimaras, 98 from Masbate, and 171 from Negros.  Eliminating
the wide-ranging species, which are nscless tor onr purpose, and con-
fining oursclves to the Philippine forms, we tind Panay has 55, Guima-
ras 48, Masbate 50, and Negros S0.

We must take Negros as our standard, sinee it is best known, and
upon referring to the distribution list we shall iind that almost without
exception those species whieh have been found in Panay, Guimaras,
and Masbate, have been found in Negros also.
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In(llVlduahty is given to the avifauna of these four islands by the
occurrence of the fellowing species, the known distribution ot which is
indicated in the table:

Species eharacteristic of the Central Philippines.

Names of species.

Negros.
! Panay
Masbate.
| Tablax.
Romblon.

'

|
{

1. Phabotreron maculipectus. . oooeeioiiioaeiviaiiieinan..
2. Phabotreron nigrorum ...
3. Spilornis panayensis ..
4. Batrachostomus menag
5. Alevoue nigrirost
6
7
8
)

R
AUAUH

G GO NINIOSELEN TN elales o e coeomnoesaanccceasaecscessessss ol LN L
. Penelopides paniz
. Cranorrhinus walde
Lorieulus regulus .
Nantholaema intern
11, Tyngipicis maculatins ... ... .o iiiiiiiiiiiaan.

12. Chrysocolaptes x: mtlm(eph. 8 i aieeieeeaaaas A
13. Dicrurus mirabilis ... © 3000885006 0006000 00600 a0 I o
BES Oriol (8 Migrosteiatus . .coveeieneiieaeiieiieiinnieneianaan.
15. Aethopyga bonita cooe e e
16. Aethopiga magnifica ...l
17. Cinnyris guimarasensis .......... .. ...l »
18. Dicaéum haematostictum 006606 0606006006eEAIAIIL ©
o Ieaeunn deTRENE o o SEEE00E00000 00 B EE0 08 BEE OO G,
RO 08teTODR MIZTOTINL < oueee e iasennceaconeneneecancsesan
21, Hyloterpe winchelli.....oooo ittt
EEN Brachypteryx DruDneiCeps coeeeeoiveiaaeiieenananen.s
23, Orthotomus €astaneicePs . .ooev oot iaianeotiiinniaaaan.
24. Turdus nigrorum.

25. Cittocincla supexmharﬁ
26 Cittocincla nigrorum ...
7. D(wvcrotophw speciosa .
28. Artamides panayens
29. Edoliisoma panayen
40. Rhipidura albiventr
31. Rhinomyias albignlaris.
32, Stoparola panayensis.......cveeececerioccnccaiocnsaasanacn

Total . e iiecieaiaaa

It will be noted that all but ten of these thirty-two species are, so far as
we at present know, strictly confined to Negros, Panay, Guimaras. and
Masbate. Not one of them has been found in Boliol, and only eight of
them are known to occur in Cebu.

The apparent differences between Negros, Panay, and Guimaras
which this table brings out adwit of ready explanation. It will be
noted at once that they are nearly all negative—i. e., they consist in the
nondiscovery in some of the islands of species which have been found
in others. In but a single case have we an instance of the occurrence
of different representative species of one of the genera of this table in
any two of these islands,

If we compare Negros with Panay, for instance, we note that Phabo-
trevon maculipectus, Huleyon moseleyi, Oriolus nigrostriatus, Aethopyga
bonitu, Brachypteryr brunnciceps, Turdus nigrorum, and Cittocincla nigro-
ram are recorded from Negros, but not from Panay.

Phabotreron maculipectus, Aethopyga bonita, and Rhinomyias albigu-
laris are all deep-woods forms, rare and shy. Each of these species

Proe. N. M. vol. xx—37
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was discovered by Bourns and myself in Negros after onr work in
Panay was conelnded.  Halegou moseleyi and Oviolus nigrostriatus ave
rare birds, while the remaining three species are known only from
Whitehead’s specimens, and at least two of them are highland forms.

Taking into consideration that the highlands of Panay have never
been visited by a eollector, and remembering that there arve 171 species
of birds known from Negrox, against but 113 from Panay, it is small
vonder that these 7 comparatively rare species should be recorded
from Negros, but not from Panay. [ venture to prophesy that almost
every one ol these apparent differences will disappear as Panay becomes
better known,

1t is interesting to note in this eonnection that only one of the Panay
species of this list is not recorded from Negros, and this species is a
“frogmouth,” known only from the single specimen obtained by Bourns
and myself, Its discovery in Panay was the merest chance, and we
never saw a second specimen,

The sane course of reasoning which has been employed in discnssing
the differences between Negros and Panay may be applied to the appar-
ent differences between Guimaras on the one hand and Negros and
Panay on the other.

In the case of Masbate, however, we have some difterences of a posi-
tive character. Aleyone nigrivostris and Dicaeum haematostictum are
here replaced by Aleyoune eyanipectus and Dicaewm rubriventer.  As
Masbate is but 20 miles from the coast of Luzon, and this gap is par-
tially bridged by the intervening island of Ticao, it is not to be won-
dered at that some Luzon forms should have straggled in.

Scemingly the most important difference between Masbate and Negros
is the ocewrrence in the two istands of ditferent species of Cittocinela.
On the whole, however, the relationship between Masbate and the
islands with which T have joined it is vastly stronger than between it
and Luzon.

From these facts it seems to me evident that Negros, Panay, Gui-
maras, and Masbate should be grouped together, and probable that they
Lave in the past been actually connected.,

They are separated from the eastern and southern islands on account
of the following differences: First, the occurrence of twenty-two pecul-
iar species of birds, and ten others which range only to the Tablas-
Romblon-Sibuyan group, or to (‘ebu; second, the absence of such
genera as Philogocuas, Hydvocorax, Havpactes, Swrniculus, Bolbopsittacas,
Microstictus, Zosteroruis, Macronus, Ptilocichla, Poliolophus, Irena, Peri-
erocotus, Arachnothera, and Muscicapula.,

Glaneing for & moment at the mammals, we note that these islands
have a spotted deer peculiar to them, and a little tiger cat (Ielis ben-
galeusis) which has not been recorded from any other island of the
Philippines proper, while they lack the genera Sciurus, Sciwvopterus,
Galeopithecus, and Larsius, as well as other characteristic mammals of
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tlie northern and eastern islands. In short, the evidence furnished by
the mammals is strongly confirmatory of the conclusions already reached
from our examination of the birds.

CEBU.

Cebu extends in a northeast-southwest direetion for 120 miles, its
greatest width being slightly more than 20 miles. At its southern
extremity it approaches to within abont 4 miles of Negros. As
already indicated, Steere has included it in his ¢ subprovince,” the
central Philippines, and a glance at the map certainly would not lead
one to expeet a fandamental difterence between the avifaunae of Cebu
and Negros. Nevertheless, [ shall attempt to show that sneh a difference
exists,

The first really important ornithological work ever done in Cebu was
that of Mr. A. IL. Everett, who made some interesting finds there dnr-
ing his famous collecting tour of the islands.

The Steere expedition visited the island in 1888, and Bourns and T
made vigorous ettforts to find forest in the high hills back of the town
of Carmen. We met with most indifferent snccess, finding only now
and then a small patch of trees at the smmmmit of some steep ineline,
The ground was often so treacherous that we were obliged to hunt on
all fours, and many of the birds shot were lost. fall ng fur below us,
where we could not reach them, Two new species, Cittocincla cebuensis
and Niwox spilonotus, were obtained, and Chloropsis flavipennis was
seen, but none ot Mr. Everett’s other new species were met with.

In 1891, while skirting the west coast in a small sugar steamer, we
were so fortunate as to diseover what we had been assured did not
exist in the island, namely, a fair-sized pateh of forest on tolerably
smooth ground. We were unable to stop at the time, but returned the
following year and collected for several weeks with good success, not
only rediscovering all of Everett’s new species, but adding a fine new
Phabotreron. an Tole, and a Piprisoma to the list ourselves.  We also
added 37 known species to the Cebun list, bringing the total up to 123,

The foliowing species are seemingly pecnliar to the island of Cebu:
LPhabotreron frontalis. Loriculus chrysonolus, Oriolus assimilis, Diccoum
pallidior. Cryptolopha flavignlavis, Cittocinela cebuensis. Tole monticola,
FEdolitsoma cebuensis, and Artawides cebrensis,

Apart from the presence of these peculiar species, other important
differences separate Cebn from the central Philippines. The latter
islands have another long-billed Phaboteeron (I, naculipectus), another
Oriolus (O. nigrostriatus), another Dicaewm (). dorsale), another Edolii-
soma (L, panayensis), and another Artaumides (A. panayensis). We do
not find any elose ally of the large Zole monticola in the central islands,
nor is there any species known whieh at all resembles the beautiful
Prionachilus quadiicolor of Cebu. These peculiar species furnish us
with important evidence, but it is by no means the only evidence at
our disposal. Chloropsis flavipennis affords us another example of @
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genus conspicnous in the central islands by its absence, while Cebu
lacks the genera Chrysocolaptes and Orthotomus, and is without a single
known representative of the Bucerotidae and Timeliidac.

What have we to set over against this by way of proof of relation-
ship with the central Philippines? Simply the occurrence ot eight
species of birds characteristic, on the whole, of the central group, bug
in three instances at least (AAethopyga magrifica, Hyloterpe winchelli,
and Phabotreron wigrorun) ranging beyond it to the north as well as to
Cebu.

It seems to me evident from the large number of important forms in
the central Philippines which do not ocenr in Cebu, and from those in
Cebu which are wanting in the central Philippines, that the avifaunae
of the two islands were originally very distinet. The wonder is not
that cight species should have made their way, in one direction or the
other, over 4 miles of sea, hut rather that thirty-four species should
have failed to ¢ross, or, having crossed. shonld have failed to establish
themsclves.

In this conneetion it is interesting to note the absence of deer in
Cebu, Felis bengalensis probably ocenrs, as the natives described it to
ns.  We saw a cap made of its fur, and also saw what was apparently
the 1esult of a c¢ross between it and a donestic cat.

The channel which separates Cebu from Negros, although narrow,
is everywhere very deep, the chart showing 110 to 120 fathoms—:+no
botton.” I myself found 200 fathoms of water not far from the Negros
coast. [ Dbelieve that this deep channel is indicative of a long-stand-
ing separation between the two islands. It would, it seems to me, be
more reasonable to unite the chain ot islands which extends from
Luzon to Basilan into a single group than to include Cebu with Panay,
Gunimaras, Masbate, and Negros.

BOHOL.

The relationship of the birds of Bohol is diffienlt to determine, as
the last trace of virgin forest scems to have long since been swept
from the island, and with its disappearance a considerable part of the
record of Bohol's past, as furnished by its birds, has been forever
blotted out.

Of the 51 species of birds known to inhabit the island but 13 are
Philippine species, and most of these are widé-ranging forms which
afford us no cvidence of valne,

The three exceptions to this rnle, Loriculus apicalis, Orthotomus
Jrontalis, and Phabotreron brevivostris, all point unequivoeally to a
relationship between the birds of Bohol and those of the eastern and
sonthern islands rather than with C‘ebu or the central Philippines.
This view of the position of Bohol is made the more probable by the
occurrence of (faleopithecis, a manmal which ranges through the sonth-
ern and eastern islands from Basilan to Luzou, but is nnknown in the
central group.
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Althongl the distance from Bohol to Leyte is slightly greater than
that to Cebu, the water between Bohol and Leyte is very shallow, the
deepest sonnding being but 22 fathoms, while sonndings varvying from
91 to 105 fathoms have been made in the channel between Boliol and
Cebu without getting bottom.

If a hit of forest remains on this island it would richly repay a visit.
IFrom the evidence at iand T ean only conelnde that the island should
be grouped with Leyte rather than with Cebu.

SIQUIJOR.

Siquijor is a small island, with an arvea of abent 90 sqnare miles. It
lies some 12 miles sontheast of the southern extremity ot Negros. There
is a tradition among the natives to the effect that the island has been
thrown up from beneath the sea within a eomparatively short time, and
there is abundant geological evidence that this tradition is founded on
fact. LEvery stone eracked open by the hammer shows evident signs of
its coral origin. The tops of the highest hills, which rise a thousand
feet above sea level, are strewn with the shells of the very same mol-
Jusks which to-day live along the shores. The hills themselves arve
mere masses of coral rag, to which a few trees elimg with diffienlty, as
the soil washes down into the valleys almost as fast ax it is formed,
The fresh-water streams are without tish.

The birds of Siquijor form a somewhat miseellaneous assemblage.
Ten or 12 miles ot water may seem a small matter to ns here in Amer-
iea, where onr change ot seasons drives many of onr birds from north
to south and back again, but in the Tropies, where birds may be horn,
grow old, and die within the limits of a single grove, and never suffer
want of food or shelter, the effect of a barrier of these dimensions is
far more noteworthy. In the present instance numerous species of
birds have either nttevly failed to evoss trom the neighboring islands, or
having reached the island have been nnable to live and multiply theve.

So far as 1 know the only work ever done on the birds of Siguijor
has been that of Mateo Francisco. Bonrns. and myself. By diligent
search. carried on for weeks on two ditferent occasions, we were able
to raise the total number of species of birds recorded to 86, But 34 of
these are Philippine species, and, as was perhaps to be anticipated,
nearly all of the 34 are species which range widely throughout the
archipelago.

Not a single one of the speeies charaeteristic of the eentral islands
was found in Siquijor. Phabotreron brevivostris, Ceyar bowrusi, Haleyon
winchelli, and Hyloterpe philippinensis have probably come in from
Mindanao, thongh they might possibly have worked throngh from Leyte
by way of Bohol.

To me, however, the most interesting feature ot the avifanna of this
little island is the occuvience af three wcell-narked representative species
of birds. These ave Dicaewm besti, Loriculus siquijorensis, and lole
siquijorensis.
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The occenrrence of these three peculiar species on an island which
has recently been heaved up from beneath the sea wounld present an
interesting problem to nonbelievers in evelntion. How did these
species get into Siquijor?  There are bat two possible theories: They
are the modilied descendants of species that have strageled into the
island, or a special ereative act has receutly been necessary, in order
to populate Siquijor with birds.

[t is interesting to note that no Megapodiidae, Turnicidae, Buceroti-
due, Capitowidue, Picidae, Dieruridae, Sittidae, Paridae, o Timeliidae
are known from the island. althongh each of these families is repre-
sented in the islands immediately adjacent.

TABLAS, ROMBLON, AND SIBUYAN.

So far as I am aware, the only collections ot birds ever obtained from
these islands are those made there by m self in 1892, 1 had hoped
for much from Sibuyan, knowing that it was surronnded by water of
considerable depth, but I fully expected to find old friends in the birds
of Tablas. The results of my work show very conelusively the folly of
attempting to draw « priori conclnsions as to the avifannae ot adjacent
islands from their geographical relationship as shown on a chart which
does not give acenrately the depth of the water between them. Tablas
is a well-wooded island some 30 miles in length, by 8 to 10 in width,
A range of high hills runs from north to sonth near the east coast.,

During my stay in the island I was in such poor health as not once
to be able to set foot in the forest. I was fortunate in having with me
as a hunter, however, Mateo Francisco, a Philippine native, who was
brought to this country as a boy by Steere in 1874, returned to the Phil-
ippines with us in 1887 and shot the gveater part of the birds brought
back by Steere in 1838, lle remained at his old home in Mindanao
when we left the islands, and we picked him up there in 1891, His
familiarity with the birds and their ways was so great that I counld
easily direct his work, sending him for anything 1 desired, and I felg
great conlidence in his statements as to the occurrence or nonocaurrence
of the commoner forms,

Fully expecting to find the birds of Tablas identical with those of
Panay, I was pleasantly smrprised when Mateo bronght in on the first
day an Jole larger than any previously discovered in the Philippines,
and a fine new Chibia, During my stay in the island lie brought me
specimens of 71 species of birds. of which 4 were new,

Thirty-six Philippine species were obtained. The following have
probably come in from Panay:

1. Phabotreron nigroram.

. _inthreptes chlorigaster.
2. Priowiturus discurus. 6. Hylolerpe winelhelli.
3. Loriculus vequlus. T. Pycunonotus goiavier.
4. dethopygu magnifica. 8. Pitta atricapilla.

Ceyr bournsi and Haleyou winchielli may have followed the same route.
The former was obtained in Negros by s, and while the latter has
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never been secured in the central islands I do not consider its ocear-
rence there improbable. The finding of such very common species as
Pycnonotis goiwrcier and Pitte atricapille is worthy of note merely
becanse we failed to obtain either in Romblon and Sibuyan.

The occurrence of Chibia menagel in Tablax is an ornithological
puzzle. The only other species of the genus known from the Philip-
pines, Clibia borreénsis, has straggled into the extreme southwestern
islands from Borneo. The ouly explanation I ean suggest for the
ocenrrence of this well-difterentiated form in Tablas is that it is derived
from wind-driven stragglers of the Palawan speeies (. palawcanensis),
from the northern islands of the Palawan gronp. The numerous islets
and shoals intervening would atford occasional stopping places, and
are, perhaps, indicative of a former closer connection between these
islands, though why Chibia should have reached Tablas and be absent
in Mindoro and Panay, if it came by this ronte, I can not see.

A sceond oddity is Rhiépidura sauliy which has w close ally in Fhipi-
dura cyaniceps of Lzon.

Lole cinereiceps is strikingly difterent from Tole philippiuensis, the cen-
tral Philippine ferm. It most nearly resembles Inle monticoli of Cebu,
Sonie intermediate forin between the two may yet be discovered in the
highlands of the central islands.

The ocenrrence ot these three species, ax well as that of Dieacum
intermediom in the place of D. dorsale, presents an obstacle to group-
g this island with the central Philippines, which is greatly ang-
mented by the negative characteristies of its bird fauna.

Of the 29 species pr e\'louxl) listed as especially characte ristic of the
central islands, but four were found in Tablas: and I onglt to state
here that in the large series of Loriculus requlus obtained in Tablas,
Romblon, and Sibuyan not a single male was fonnd with as much
orange on the head as is shown by Panay specimens in good plumage.

eyone is almost certainly absent. We searched the banks of the
small streams for it in vain. The Bucerotidae, Capitonidue, and
Picidae have not a single species, while Dicrwrus is veplaced by Chibia,
Dicaevm kaematostictum does not oceur, and the absence of tailor-
birds (Orthotomus) is especially striking. The Tvwmeliidae ave without
a representative. Rhipidwra albiventris is replaced by R. s«uli and
Artamides panayensis by A. mindavensis.

These facts, together with the entire absence of deer, lead me to the
conchusion that Tablas has not been eonneeted with Panay, at least
since the latter island received its present fanua.

tomblon is a small island but 4 or 5 miles from Tablas. At present
it is almost entircly under eultivation. But two small patehes of forest
remain on the island. Of the 17 species of birds which I found there,
25 are Philippine, With the exception of Baza leucopais, these have
all been found in Tablas also, and B. leucopuis. originally diseovered
m Palawan and sinee found in Samar by us, may be looked for almost
anywhere in the Philippines.
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It isx not sarprising that we should not have fonnd such deep-woods
forms as Chibia menagei and Rhipidura sanli in Romblon, as the few
acres of forest remaining do not afford them a sunitable habitat. The
presence of Tole cinereiceps and Dicaewm intermedinm will perhaps serve,
however, to indicate the relationship of the now rapidly diminishing
avitanna of the island. Romblon belongs, I believe, with Tablas, and
the two islands must, like Siguijor, be given a nlace by themselves.

Sibuyan is a mueh more attractive field for the ornithologist than
Romblon. 1t is geparated from the latrer island by a channel some
6 miles wide and about 100 fathoms deep. In its center the fine peak
of Giting-giting rises to a height of 6,500 feet. To the sonth of
Giting-giting is a deep canyon, with the soil and vegetation on its
opposite sides quite distinet.  Conifers grow at sea level—a most nnnsual
sight in the Philippines.

Giting-giting was a perpetunal temptation to me, and I twice climbed
it to a height of 4,000 feet only fo be driven back by the storms which
hardly ceased to rage abont the mountain duaring my stay. 1t is per-
haps worthy of note that Acthopyga magnifica and Hyloterpe winchelli
were obtained at the highest point reached. while Ceye bowrnsi was
abnndant at a height of 2.000 feet,

The lowlands of Sibuyan were in many places abundantly clothed
with forest, and the weather there was eomparatively favorable for
collecting during my stay. so that a good collection of the lowland hirds
was secured in a short time.  Of the 65 species obtained, 36 were Phil-
ippine forms.

Not one of the four new species discovered in Tablas and Romblon
was found in Sibuyan.  ZTyngipicus menagei and Dicaewm sibuyanicun
were the only novelties obtained, although the discovery of Cyauomyias
coelestis, hitherto known only from Basilan, Mindanao, and Dinagat,
was quite asinteresting to me as wounld have been the finding of a new
species. (. coclestis is comparatively common on the island. Three
specimens were secured and others seen,

Of the remaining species. Phabotreron nigrorum, Aleyone eyanipeetus,
Prioniturus discnrns, Loviceulus regulns, .lethopyga maguifica, Antho-
threptes ehlovigaster, and Hyloterpe winchelli ave the only ones of interest.
All of these are central Philippine forms, and have perhaps fonnd their
way into Sibuyan along the ronte indieated by the line of shoals which
connects Sibuyan with Masbate. T can not helieve that there has been
actual conneetion here. however, for we are once more confronted with
the absence ol whole families like the Bucerotidae, Capitonidue, Dieru-
ridae, and Timeliidae. No Paridae, Cethiidae, or Pyenonotidue were
obtained, although the gronnd collected over was well snited to them.

tepresentatives of the two former fumilies may have been overlooked.
however.

These facts, as well as the absence of deer, lead me to doubt the exist-
ence of any connection between Sibuyan and the islands to the south
and east since the latter obtained their present characteristic tauna,
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and the absence of the forms peculiar to Tablas and Romblon render
it improbable that there has been any recent connection hetween them
and Sibuyan.

I venture to prophesy that the first ornithologist who suceesstully
attempts to colleet at a high altitude on Giting-giting will make some
interesting finds.

MINDORO.

The avitanna of Mindoro has not as yet received the attention which
it deserves, The isiand is of good size, measuring 90 miles in greatest
length by 50 in greatest width. Its interior is abnndantly clothed with
the densest of tropical forests. In the north center rises the magnificent
Monnt Haleon, the height of which, as obtained by triangulation, is 3,365
feet. A fine chain of mountains stretches away from ITaleon to the
south. Open grassy plains of large extent are to be found in the south-
ern and western portions of the island, and there is exeellent collecting
ground for aquatic birds about Lake Nanjaun.

Unfortunately there are numerons drawbacks to offset these attrac-
tions. The climate is intolerably bad, rain falling in torrents much of
the time during nine monthy of' the twelve, and not infreqnently during
the other three. The coasts of the island. especially the western and
southern, arve populated by organized hands of thieves and cutthroats
(¢ tulisanes ™), who nse Mindoro as a base ot operations, and make pirat-
ical expeditions against the peaceable natives and Spanish planters on
the neighboring islands.,  Several most fiendish deeds were perpetrated
by these brutes during our stay in the island.

The interior of Mindoro is sparvingly peopled by a race of almost
naked savages, the ¢ Mangyans,” or - Manguyvanes.” who were repre-
sented to us as head hunters, cannibals, and what not. hnt proved to be
harmless as ¢hildren so long as they were decently treated.

One may scare the ** tulisanes ™ withont mueh exertion, for they are
most desperate cowards, and very superstitions at that: he may easily
make friends with the savages, but there 1s one dangerous enemy in
Mindoro from which therve is no eseape—the pestiferons fevers bred by
the decaying vegetation 1 the dense lowland forests—and the man who
colleets there can make np his mind beforchand to be ill.  Mindoro has
been not inaptly dubbed by the natives ¢ the white man's grave.”

During the comparatively short stay of the Steere expedition in Min-
doro in 1883, most of our time was given to hunting the * timaran”
(Bubalus mindorensis, Heude), and comparatively little work was done
on the birds, yet several interesting new species were discovered. Not
long after our departure Sehmaeker made a collection of birds in the
vicinity of Mount Halcon, but most of his discoveries had been antici-
pated by the Steere expedition.

When Bourns and I returned to the island in 1891 we found that the
well-known German collector, Doctor Platen, aided by his wife and a
force of native hunters, had been in the island for more than a vear
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and had shipped extensive colleetions home.  Knowing the thorough-
ness with whieh Platen’s work is usnally done, it did not seem to us
worth while, under the eirenmstanees, to give mueh time to the birds,
and dinring that and our subsequent visit to the island we devoted
ourselves chietly to collecting mammals, reptiles, and land mollusca.

1For some unexplained cause no aceount of Platen’s collections has
ever appeared, a fact which is greatly to be regretted.

Quite recently Iverett undertook an expedition to the island, which
he was nnfortunately compelled to abandon before it was fanly begun.

FFinally, Whitehead has attempted to work the highlands of Mindoro.
Unfortunately he chose the worst possible months for visiting an istand
which has a sufficiently abominable climate at best, and in comparison
with what he has accomplished in several other localities Ins results
are disappointing.

As a result of all this collecting but 134 species are known from this
large, well watered, and magnificently wooded island. and it is certainly
true that mueh remains to be done in Mindoro.

Sixty-four of the known species ave strictly Philippine forms.  The
tollowing species are peculiar to the island so far as we at present
know. though they may be discovered in the at present unknown
islands Ylin and Lubang, or in smaller islands near Mindoro.

-1

. Loriculus mindorensis.
2. I’hlogoenas mindorensis. . Thriponars mindorensis.
3. Penelopides mindorensis. . Tnrdus mindorensis.

1. Centropus mindorensis. 10. Geocichla cinerea.

5. Centropus steeril, 11. fole mindorensis.

1. Carpohaga mindorensis.
)

= 2

6. Drionitaras mindorensis.,

Upon comparing the remaining species with the corresponding Lnuzon
forms, we note that the Mindoro species Phlogoenas platenae, Penelopides
windorensis, Loriculns windovensis, Thriponax mindorvensis, and Ceyr
ererythra are veplaced m Luzon by Phlogoenas luzonica, Penelopides
wnillae, Loriculus philippensis, Thriponax javensis, and Ceyr melanwra,
respeetively.

On the other hand, the following species are common to Luzon and
Mindoro, most of them being confined to these islands and the smaller
ones mmunediately adjaeent:

1. Plabotreron lencotis. 10. Dicaeum xanthopyqginm.
2, Carpophaga carola. 11. Prionochilns inerpectatns.
3. DPorphyrio pulvernlentus. 12, Zosterops aureiloris.

4. Alegone cyanipectus. 13. DBrachypteryr poliogyna
5. lyngipicus validirostris. . Hyioterpe albirentris.

6. Dieruras balicassins. 15. Lanius validirostris.

T. Chlornra brunneiventris, 16. Lalage melanoleuca.

8. Ldethopyga flavipeetus. 17. Stoparoia rigrimentalis.
9. Dicacum retrocinetum.,

Tnrning now to the negative differences between the two islands, I
propose to confine myself to cases in regard to which there can be no
doubt, omitting mention of a number of genera which have not been
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found in Mindoro, aud which 1 believe will not be found there. thongh
they may have been thus far overlooked.

Hydrocorar does not occur m Mindoro, although the island is seem-
ingly remarkably well adapted to it.  So of Harpactes, and of the three
pecnliar Luzon cookoos, Centropus wnirufus, Dasylophus superciliosns,
and  Lepidogrammus eumingi. DBolbopsittacns is lacking and so are
Chrysocolaptes and Microstictns, There seems to be no Orioius of the
0. steeriitype. No Adnthothreptes has as yet been tonnd, though T spent
a number of days colleeting in cocoanut groves. Tailor birds (Ortho-
tomus) are certainly absent, and Cittocinela is probably so. Trena is
certainly, and Zosterornis probably, lacking.

The facts above ennmerated, as well as the absence of the charucter-
istic Lnzon mammals in Mindoro, aud that ot Bulalus mindorensis in
Luzon, have forced me to the conelusion that the faunae of the two
islands were originally fundamentally distinct.

It certainly requires no streteh of the imagination to suppose that
the Luzon birds fonnd in Mindoro may have erossed at Puerto Galtlera
by way of isla \ erde.

LUZON, MARINDUQUE, AND CATANDUANENS,

The avifanna of Luzon is better known than that of any other island
of the Philippine group. Nearly every ornithological eollector who has
visited the archipelago has been foreed to go there whether he wonld
or not, and most of the collectors who have visited Manila have
improved the opportunity to do more or less work, althongh their
operations have been for the most part contined to the immediate
vicinity of that city.

Luzon is the lai1gest ot the Philippine Islands, and with its extensive
fresh-water lake, great vivers, and lofty forest-clad mountains it offers
splendid collecting ground.

My personal familiarity with the istand is slight.  During our first
visit to the Arehipelago neither Bourns nor [ fired a gun there, At the
beginning of our second visit we went to the Laguna de Bay for three
weeks, to break in,” but were unfortnnate in the locality we selected,
which was too far from the forest, and were hindered by torrents of
rain which fell almost wi‘hout interruption during onr stay.

My last trip in the islands was to have been to North Luzon and the
Batanes and Dabuyaues groups. To my everlasting regret, an attack
of typhoid fever made it neeessary for me toabandon this long-cherished
plan and leave the Philippines once tor all.

In spite of bad collecting gronnd and worse weather, the resnlts of
our three weeks’ work in Luzou were sueh as to convinee ns that much
reinained to be done there, and it was with genuine satistaction that
we learned ot the intended visit to the island of Mr. John Whitehead,
so well known from his remarkable work on Mount Kina Balu, in
Borneo.

=1
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The splendid resnlts of Whitehead's work in Luzon have been made
known to the readers of the Zhis through the interesting papers of Mr.
W. . Ogilvie Grant.

Whitcehead not only collected in various parts of the island remote
from the capital, but pushed into the highlands, reaching ground where
no colleetor had ever set foot hefore.  Jnst what it means to get to the
places which he reached, and to stay there and colleet after getting
there, no one can realize who has not had experience with Spanish
officialdom and the Philippine native, his conntry, and its climate.

Of the 286 species of birds recorded from Luzon, no less than 136 are
Philippine species.  The following seem to be peculiar to this island
and the smaller ones immediately adjacent to it:

1. Turnir ocellata. 27, Eudrepanis jofjeryi.

2. Phabotreron lewcotis. 28. Cinnyris flagrans.

3. Ptilopus marchei. 29. Cinnyris whiteleadi.

4. Phlogoenas luzoniea. 30. Cinnyris excellens.

5. Seops megalotus. 31, Dieaeum obscurum.

6. Neops longicornis., 32. Zosterops meyeni.

T. Scops achitcheadi. 33. Zoslerops luzonica.

& Bairachostonins mierorhynchus. 34, Lusciniola seebohmi.

9. Huleyon lindsayi. 55, Cettia scebolmi.

10. Penelopides manillae. 36, Chimarrhornis bicolov.
11. Certropus unirufus. 37. Orthotomus devbiunus.
12. Irasylophus supereiliosus. 3R, Orthotomus ehloronotus.
18. Lepidogrammus c:omingi. 3. Cittoeinela luzonicnsis.
. Priontturus lueoncnsis. 40. Zvsierornis striatus.

15. Priouiturus montanns. d1. Zosterornis whiteheadi.
16. Dolbopsitiaens Tunulatus. 42, Zosterornis dennistouni.
17. Loricalus philippensis. 13, I'sendotharrhaleus caudatus.
18. Chrysocolaptes hacmatiibon. 44, Irena eyanoyastra.

19, Microstictus funebris. 45, Artamides striatus.

20. Oriolus albiloris. 16. Rhipidura cyaniceps.
21, Oriolus isubellue. AT, Rliiinomyias instqnis.
22, Loxia luzoniensis. A8, Siphia enganensis,

23. Pyrricula Teacogenys. 40, Niphia herioti.

24, Mirafra philippinensis. 50. Callaeops periopthalmica.
25, Rhabdornis mystacalis. 51. Ditta kochi.

26. Dendrophila mesolenca,

We have, then, 31 species not known from the Philippines outside of
Luzon, Marinduque, and Catandnanes. Eleven of the genera repre-
sented are peenliar, and no one can object to Steere’s assigning Luzon
and its small neighbors to a place of their own. It should be remem-
bered, however, that ot the above-enumerated species 33, ineluding all
but 3 of the peenliar genera, were discovered by Whitehead. Just
how many of them are highland forms we are not informed, but cer-
tainly o considerable number.  Until the highlands of the remaining
islands have been worked as thoronghly as have those of Luzon, there
ix, therefore, danger of exaggerating the distinetness of the Luzon
avifauna.
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Marindnque is an island nearly round in outline, and abont 40 niles
in diameter. 1t lies some 20 miles from the coast of Lmzon, but the
intervening space is partially bridged by several islets, and the water
is shallow.

The birds ot this island are known chiefly through the collections of
the Steere expedition, made in 1888, Onr headquarters were at Boac,
and there was no really good collecting ground within reach. We
obtained 74 species of birds, however. Lvery one of the Philippine
species obtained in Marinduque is also recorded from Luzon, while the
ocerrrence of suel species as Hydrocorax hydrocorax, Denelopides
manillae, Dasyloplus superciliosits, Lepidogrammwus cwmingi, Prioniturus
luconensis, Loviculns philippensis, Chyysocoiaptes haematribon, Micros-
tictus funebris, and Cittocinela luzonicnsis is proof positive that Marin-
duque is to be considered a fragment of Lnzon.

Catanduanes is a larger island than Marindngue. It lies east of the
southern portion of Luzon, and is distant about 6 miles from that
island. I know nothing ot it personally, but my friend, Sor. José
Quadras, the well known conchologist, who has gathered land mollusea
on the island. informed me that it was mountainous and abundantly
wooded.

Its birds are known to us only throngh the collections ot Whitcehead,
the first ornithologist to visit it.

Asin the case of Marinduque, atl the Philippine species recorded
are also known from [Lunzon, while the occurrence of the following
characteristic Lnzon species makes it safe for us to elass it as another
detaclied fragment of that island:

1. Phabotreron leucotis. 5. Microstictus funebris.

2. Dasyloplus superciliosus. 6. Cinnyris ercellens.

3. Loriculus philippensis. 7. Grthotomus derbianns.
4. Lyngipicas validirostris. 8. Citlocincla luzoniensis.

FUGA.

- Fuga 1s one of the Babuyanes islands. It lies some 15 miles off the
north coast of Luzon. Mr. Whitehead made a brief enforced stay there,
being driven oft shore while attempting to make Cape Engano.

Omne of the seven species of birds obtained makes us wish that he
had tarried long enough to make a more complete eollection. In Hyp-
sipetes fugensis we have the only known Philippine representative of
this genus. The remaining forms give us no elew as to whether or not
there is a close relationship between the Fuga and Luzon birds. The
collector who is plucky enough to face the strong winds and dangerons
currents whieh make navigation among the Batanes and Babuyanes
islands so dangerous that the mail steamers make the run but twice a
year, “weather permitting,” will make valuable discoveries, provided
he can reach the more important islands of the chain and contrive to
live on them after he gets there,
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SAMAR, LEYTE, AND PANAON.

Ior the purposes of this paper Samar and Leyte may be considered
to form a coutinuons avea, for the channel which separates them is very
narrow and is dotted with mnmerous islets, so that it does not form an
appreciable barrier.  The first collections of fmportance in Samar were
those made by the Steere expedition.  Bonrns and I'made a second trip
to the island upon our retwrn to the Philippines, and more recently
Whitehead has visited it twiee, his first colleetion having unfortnnately
been destroyed.

The first collector to visit Leyte was lIiverett, who worked at the
sonthern extremity of the island.  Steere made a short collecting trip in
the vicinity ot Tacloban in 1885, and Whitehead coneluded his Philip-
pine work at the northern end of the 1sland after an ineffectual attempt
to reach Biliran.

Whitcehead was munable to reach good eolleeting ground in the high-
lands of either Samar o Leyte.

One hiundred and fifty speecies ave known tfrom Samar, against 119
from Leyte. The only difterences worth mentioning that are brought
ont by comparing the species known from the two islands are due to
the oceurrence in southern Leyvte of a tew Mindanao species. which
apparently do not range northward into Samar.

The following peenliar species are sufficient to give to the avifauna
of these islands a good deal of individuality:

1. Aleyone fluminicola. 12, Oriolus samareunsis.

2, Ceyr samarensis. 13. Ovthotowus scinarensis,
3. Hydrocorar semigaleatus. L4, Zosteroruis pygwacus.
4. Penelopides sumarensis. 15. Zosterorais nigrocapitatus.
5. Dolbopsitiacus intermedins. 16. Rhabdornis inoruatus.
6. Loriculns worcesteri, 17. Ptilocichla minnta.

7. lyngipicus leytensis. 18, Irena ellae.

8. Chrysocolaples riufopunctalus. 19, Pericrocotus leylensis.
9. Thriponar pectoralis. 20. Muscieapula samarensis.
10. Sarcoplianops samarensis. 21. Hypothymis samarensis.
11. Corvus samarensis, 22, Cyanowyias helenae.

Panaon is known to us only throngh the collections of Everett. Of
the 20 species of birds whieh he obtained, only Chrysocolaptes rufo-
punctatus, Thriponar pectorvalis, and  Hydrocorax semigaleatus afford
evidence as to the zoological position of the island.  These all point to
a close relationship with Leyte, of which Panaon probably at one time
formed a southern projection,

THE RELATIONSHIP BETWEEN LUZON, SAMAR, AND LEYTE.

T have already given a list of' 51 species not recorded outside of Lnzon
and the small islands immediately adjacent to it. In comparing the
birds of Luzon with those of Samar and Leyte we must add to this list
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the following species common to Luzon and Mindoro, but not known to
rauge to the south:

1. Carpophaga carola. T. Dicaewm retrocinetum.
2. Porphyrio pulreralentus. 8. Dicaeum ranthopyginm.
3. Tyngipicas validivostris. 9. Lauius ralidirostris.

4. Dicruras balicassius, 10. Hyloterpe albirentris.

5. Chlorura brunueiventris. 11. Lalage dominica.

6. Adethopyga flavipectus. 12. Brachypteryx poliogyna.

This gives us the rather imposing total of 63 Luzon forms not found
in Samar as yet, and it we add the 22 Samar species not recorded from
Luzon the total difference between the two regions is great. [ wish,
however, to call attention to certain connmon featnres in the avifannae
of the twoslands.  The only tamilies of land birds of which represent-
atives have been found in Lnzon, but not in Samar or Leyte, are the
Strigidae, Caprimulgidue, Fringillidae, Alaudidae, and Paridae. It can
hardly be doubted that, with the possible exception of the Fringillidae.
representatives of all these families will eventually be found in Samar
and Leyte, and in the case of the Fringillidae we must remember that
the highlands of these islands are yvet to be heard trom.

Apart from the practical agreement of the families represented. sev-
eral of which are contfined in the Philippines to the eastern and sounthern
islands, we find the following genera ranging from Mindanao to Luzon,
in some cases even from Tawi Tawi to Luzon, but not recorded irom
the central Philippines:

1. Phlogoeunas. 10. Microstictus.
2, Microhierar, 11, Fudrepanis.
3. Dithecopliaga (probably). 12. Zosteroruis.

4. Bubo. 13. Poliolophus.
5. Scops. 14. Irena.

6. Hydrocorax. 15. Muscicapula.
7. Lyncornis. 16. Pericrocotus.
8. Harpactes. 17. Surniculus.

9. Dolbopsittacus.

It wonld seem, then, that there is a general relationship between
the ehain of islands forming the eastern and southern Philippines. and
as a further evidence of the closeness of this relationship it will be
fonnd that at each of the natural barriers in this chain there is more
or less overlapping of species.  Harpactes ardens, Surnienlus velutinus,
Drioniturus discurus, Anthothreptes griseigularis, Dicacwom ralyriventer,
Dieaenm luzoniense, Hyloterpe philippinensis. Lalage niinor, and ’olio-
lophus wrostictus are species which illustrate the partial overlapping of
the avifannae of Samar and Luzon.

Such a large number of genera are known to have difterent rep-
resentative speeies in Samar and Lnzon as to warrant the supposi-
tion that a considerable amount of difference will remain in the avi-
fannae ot the two istands when onr knowledge of Samar and Leyte
becomes as complete as is our knowledge of Luzon at present.
but when we remember that the apparent differences are due in



592 PROCEEDINGS OF THE NAITONAL MUSEUM. VOL. XX.

no small degree to the fact that the highlands of the more southern
istands are still quite unknown, it seems probable that further work
will tend to deerease rather than to inerease them.

It is perhaps worth while to note in passing that Samar seems to be
the northern limit in the Philippines of the genera Maeronus, I’tilo-
ciehla, and Sarcophanops.  Some of these genera may yet be discovered
in Luzon, but it seems to me improbable that they shonld have been
overlooked by Whitehead, who spent upward of two years in the island.

Oue Samar-Leyte torm has always puzzled me. Why should 77i-
ponax jarensis give way in Samar and Leyte to so well-marked a species
as Theiponax pectoralis, and then reappear in Luzon ?

THE RELATIONSHIP BETWEEN SAMAR, LEYTE, AND MINDANAO.

With the single exception ol Pericrocotus leytensis every one of the
peculiar Samar-Leyte species is known to have an ally in Mindanao,
and most of them have very close allies. 1 believe that Pericrocotus,
which reappears in Sulu, will eventnally be found in Mindanao and the
other intervening islands.

A still further indication of the closeness of the relationship between
the birds of Samar, Levte, and Mindanao is tound in the following
species which are common to the three islands. but are lacking in the
central and western islands.  Species that range northward to Luzon
or Mindoro are prefaced by an *, those that range westward to Cebu
Bohol, or Siquijor by a t:

1. Phabotrevon amethystina. *16. Anthotlhreptes griseignlaris.
12, Phabotyeron brevirostris. 17. Dieaenwm cinercigulare.
3. Phlogocuas crinigera. 18, Dicacum ererctii.
4. Scops everetti. 19, Prionochilus oliracens.
15, Microkicraxr meridionalis. t *20. Hyloterpe philippinensis.
6. Pithecopihaga jefleryi. 21. Orthotonmus frontalis.
*T7. Harpactes ardens. 22. Zosterornis capilalis (Leyte only).
& Surniculus velntinus. 23. Macronus mindanensis.
9. Centropus melanops. 24, Tole everetli.
10. Mierostictus fuliginosns. *25. Poliolophus urostictus.
11. Dierurus striatus. 26. Artamides kochii.
12. Endrepanis pulcherrima. *27. Lalage minor.
13. Acthopyga bella. 28. Pitta steerii.
14, Arachnothera flammifera. 29, Rhinomyias rificauda.

15. Arachnothera philippinensis.

The velationship between the ¢ Eastern Philippines” (Samar and
Leyte) and Mindanao is, in my judgment, closer than that between any
other two areas which Steere has separated.  Lam tempted to say that
the resemblances ontweigh the differences. Remembering that 4 spe-
cies of Centropus, 4 of Carpophaga, 2 of Cettia, 2 of Ninox, 6 of Cinnyris,
6 of Dicaewm, 4 of Halcyon, 2 of Hierococeyr, 2 of Hyloterpe, 2 of Lyn-
cornis, 3 of Oriolus, 2 of Orthotonus, 3 of Scops, 3 of Zosterops, 3 of
Zosterornis, 2 of Muscicapula, and 3 of Siphia have heen found in Luzon
alone, one can not but wonder whether, if there were actual land con-
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nection between Luzon and Mindanao, the differences between the birds
in the varions localities where colleetions have been made might not be
nearly as great as under existing conditions.

At all events, the practical identity of the families represented in the
eaxtern chain of islands. the ocewrrenee in it of the genera above enn-
nierated, which in the Philippines are nearly or quite confined to it, s
well as the overlapping ot species at each ot the breaks in it. seem to
me to be indicative of a wmueh closer relationship between the islands
composing it than exists between any of them and other islands of the
Philippine group.

MINDANAO AND BASILAN.

Mindanao is, next to Lnzon, the largest island in the Philippines.
It extends 250 miles north and south by 270 east and west.  [ts rivers,
lakes, forests, and mountains are quite equal to those of Luzon, and
afford the most tempting collecting grounds remaining in the Philip-
pines. There is, however, a decided drawback to ornithological inves-
tigation in this island in the fanatically hostile Mohammedan tribes
which populate its interior.

Neither the Steere nor the Menage expeditions attempted any seri-
ous ornithological work here, our time in each instance being chiefly
given to the colleetion of eoral, while native hunters were sent to the
woods tor birds. The best work in Mindanao has been done by Everett.
Platen and his wife were for a long time at Davao. but with a single
exception all their novelties were described by Steere from specimens
obtained by the Steere Expedition before Blasius, into whose hands
Platen’s material fell, was ready to publish.

Although 207 species of birds are known from Mindanao. it is eer-
tain that many nteresting forms remain undiscovered, especially in the
highlands, whieh are as yet entirely unknown. Mount Apo ix so con-
veniently near Davao that it is to be hoped some adventurons collector
will soon give us some knowledge ot the upland avitauna of this great
island.

Basilan is a small island distant abont 8 miles from the peninsula in
which Mindanao extends to the sonthwest. It is connected with this
peninsula by a line ot soundings so shailow as to snggest a former
actual land connection. Basilan is well watered and well wooded. Its
sniface is broken. but it has no very high mountains. Ilnnting is safe
enongh near [sabella, the capital, but it is dangerous in the interior ou
account of the hostility of the natives.

The first collections on the island were made by Steere, who was fol-
lowed by Everett. Later the Steere and JMenage expeditions worked
there. The total munber of species ot birds recorded is 119, One I
dred and nine of the Mindanao and 30 of the Basilan species are Phil-
ippine, and they atford an interesting study.

Steere has classed Mindanao and Basilan together, making thein
coustitute a subprovinee, the ** Southern Philippines,” aind their bird

Proe. N. M. vol. xx——38
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fanuae certainly have much in common.  The tollowing species arve. so
far as we at present know, pecitliar to these two islands and the smaller
ones immediately adjacent to them:

1. Phabotreron occipitalis. 10. Sarcophanops steerii.

2. Ninor spilocephala. 11. Oriolus steerii.

3. DBatrachostomusg septimus. 12, (Wetholomus cinereiceps.

1. Ceyr méndanensis. 13. Tole rufigularis.

b, Aleyone argentata. 14, lrena melanochlamys.

6. Hydrocorar mindanensis. 15, Edotiisoma windanensis.
7. Loriculus apicalis. 16. Muscicapula mindanensis.
8. Tyngipicas fulvifasciatus. 17. Hypothymis supereiliaris.

9. Clrysocolaptes lucidus.

The following additional species are common to the two islands and
range to the north. but seem to reach their sonthwestern limit in
Basilan.

1. Phlogoenas erinigera. 8. Dicaenm rubriventer.

2. larpactes ardens. 9. Iyloterpe plilippinensis.
3. Centropus melanops. 10. Megaluras ruficeps.

4. Haleyon gularis. L1. Orthotomus frontalis.

5. Dicrurus striutus. 12. Zosterornis capitalis.

6. LFadrepanis paleheyrrima. 13, Artamides kochii.

7. lrachuothera flammifera.

Cinuyris jiliae, Dicaewm hypolewcwm, Dicacun mindancuse, and  Zeo-
ceplaes cinnamomens on the other hand, are common to Mindanao and
Basilan, and range to the westward, but do not get farther north than
Mindanao.

So mueh for the resemblances hetween the two islands. There are.
however. a number of more or less important differences. Eight
species are, so far as we at present know, peenliar to Mindanao. They
are:

1. Dubo gurneyi. 5. DPrionochilus bicolor.

2. Penelopides afiinis. 6. Larus nelrkoruae.

3. Cranorrhinus leacocephalus., T. Ovthotomus nigriceps.
ey

. Bolbopsittacus mindanensis. 8. Plilociehla mindanensis,

Some of these apparent differences will donbtless disappear as we
learn more of the birds of Basilan, which are muech less well known
than those of Mindanao, but that island also has its peenliar species,
and there is little probability that more than oune of them exists in
Mindanao. They are as follows:

1. Phabolreron branuciceps. L. Ptilocichla basilanica.
2. Penelopides bastlanicus. 5. Dendrobiastes basilanica.

3. Macronus slriaticops.

We may admit that sueh Mindanao forms as Bubo gurucyl, Priono-
chilus bicolor and Pavus nelrkorne may have been overlooked in Basi-
lan, and that Dendrobinstes basilanicu way have eseaped detection in
Mindanao, but it is decidedly improbable that genera like Cravorvhinus
and  Bolbopsittucus should have escaped all the collectors who have
visited Basilan. ‘
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Wheun we note farther that Phabotreron brerivostris is replaced in
Basilan by I’ oceipitalis, Phabotreron amethystina by P. brunncieeps,
DPenelopides affinis by I. basilanica, Macvonus mindanensis by M. stri-
aticeps, and Ptilocichia mindanensis by P. basilanica, as well as that
Arachnothera philippinensis, Anthothreptes griscignlarvis, Chlovopsis flari-
peannis, Lole ereretti, and Zosterornis plateni all apparvently reach their
sonthern limit in Mindauao, it becomes evident that the relationship
between the birds of Mindanao and DBasilan does not hy any means
amonut to identity.

The tacts may be explained by snpposing that Basilan was once a
part of Mindanao, or at all events was more closely connected with
that island than it is at present: that it has been cut oft' long enongh
to allow of the differentiation of its representative species allied to
Mindanao forms, and that in the meantime a connection has come
into existence between Leyte and Mindanao sufficiently good to allow
of the entrance of those Samar-Leyte forms which are connnon in Min-
danao. but wanting in Basilan.

Possible confirmation of sneh a theory might be found in the vanging
of Zosterornis capitalis into sonthern Leyte, and that of Tole plilip-
piuensis into northern Mindanao. Each of these forms might be
considered to have recently crossed, the one going north. the other
south.  DManitestly. however, the absence of Zosteroriuis capitalis in
northern Leyte and Samar, and that of lole philippineasis in sonthern
Mindanao adnits ot other explanation than the mere lack of time to
spread theve,

At present the gap between Basilan and Mindanao is slightly smaller
than that between Mindanao and Panaon, which island may be regarded
as a southern prolongation of Leyte. A single sonnding ¢80 fathoms,
no bottom,” i< shown on the chart about the middle of the passage. In
the absence of any information as to the depth of water between Dinagat
and Leyte, it is perhaps useless to attempt to theorize further as to
possible past land connections at this point.

DINAGAT, CAMIGUIN, NIPAH. BAZOL, SAKUYOK, AND MALANIPA.

Dinagat is the largest and best known of these islands.  Mr. Everett
obtained 39 species of birds there, and no collector has since visited
the locality. The occurrence of Aleyone argentata. Loviculus apicalis,
and especially that of Sarcophanops stecrii marks the island ax belong-
ing with Mindanao.

Camiguin is a voleanie island of small size lying a short distance
from the north shore of Mindanao. Nipah, Bazol, and Sakunyok are.
according to Lord Tweeddale, ¢ situated to the north of the shores of
Mindanao, and are only separated from that island by narrow chan-
nels.” They are too small to be named in any of my charts. Dut
13 species of birds were obtained from the three localities by Mr.
Everett, the only collector who has visited them. The species procnred
are all comnion Mindanao forms.
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The occurrence of Cranorvhinus lewcocephalns in Camiguin serves
to indicate the relationship with Mindanao whielh might have been
espected.

Malanipa is a tiny island lying to the east of the sonthwest extrem-
ity of Mindanao. Ialf a day’s work was done on it by a party from
the -*Challenger,” Eudyuamis windavensis, Myristicivora bicolor,
Haliastur intermedius, Tawyguathus luconrensis, Pelargopsis gigantea,
Nuntewtius phaeopus, Cinvyris juliae, Heteractitis brevipes, and Hypothyaeis
azurea were the ouly species obtained, and all of them are known from
Mindanao.

SULE, TAWI TAWI, AND BONGAO..

Sulu and Tawi Tawi lie to the southwest ot Basilan, and are coun-
nected with that island by a line of shallow soundings hardly any-
where exceeding 100 tathoms. Suln has long been the home of the
Snltans who have ruled the piratical Mohamimedan population of
the southern Philippines, and is a veritable hornet’s nest. When we
were there with the Steere expedition in 1387 collecting was absolutely
out of the question, a pitched battle having just been fought between
the Spanish garrison and the natives. In 1891 we managed to colleet,
though at serious personal risk.

The native forest in the part of the island near the town of Sulu was
cleared away to a large extent by the slaves of the *¢Moros” in the
days before the advent of steam gunboats and Gatling guns, when
piracy was a more profitable vocation than it is at present. In place
of the original forest enormous numbers of fruit trees were planted,
so that most ot the wooded district near the town is artificial and does
not atford the best of ecollecting. There are several well-wooded hills
in the interior of the island, but it was out of the question to attempt
to reach them at the time of our visit.

Guillemard was the first to make important collections in Sulu,
although a few specimens had previously been obtained there by Bur-
bidge. DPlaten afterwards visited the island, and Bourns and I spent
some six weeks there in 1801, Tlie total number of speeies recorded
up to date is 108,

Tawi Tawi is almost entirely covered by forest. There are several
piratical settlements on its southern coast, but its northern side is
uninhahited except for a few native huts near the Spanish blockhouse
at Tataiin, where reside the governor, captain of the port, postinaster,
ete, (all combined in one man), also u Spanish lieuntenant and thirty
to fifty native soldiers.

Guillemard touched at Tawi Tawi, bat did not collect there. The
tirst colleetions ever made on the islund were those of Bourns and
myself. BEverett has since visited Sibutn and Bongao, and has sent
his collectors to Tawi Tawi. The total number of species recorded
is 97,

We touched at Bangao on our way to Tawi Tawi, but did not collect
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there, Bongao is so small, and is separated from Tawi Tawi by so
narrow a stretch of water, that it is almost a pity to give it the dignity
ot a separate island. Sinee it has appeared as such, in Sharpe's table
in the Ibis, I shall retain it to avoid confusion.

In this eonnection T may remark that I have discarded Malamaui
from the list of islands. I doubt if the channel which separates it
tfrom Basilan is 500 yards wide. and I have treated it as a part of that
island.

There is nothing in the resnlts of Everett’s work to indicate that
Bongao is anything more zoologically than a part of Tawi Tawi, and I
shall so consider it in this paper.

Of the Sulu birds, 53 are Philippine species, of the Tawi Tawi birds,
il .

An analysis of these species will, I think, prove that Snlu and Tawi
Tawi shonld be classed together, and that they can not be added to the
Basilan-Mindanoa group, but must stand by themselves.

The following speeies are pecnliar to the Snlu-Tawi Tawi gronp. at
most ranging to Sibutu:

1. _Inthracoceros montani. 7. Hyloterpe komeyeri.

2. Tanygnathus burbidgel. & Macronus Lettlewelli.
3. Loriculus bonapartei. 9. Lole haynaldi.

4. Lyngipicus ramsayi. 10. drtamides guillemardi.
5. dethopyga arolasi. 11. Edoliisoma everetti.

6. Dicaenm assimilis. 12, Rlinomyias ocularis.

In addition to these 12 exceptionally well-marked species common to
the two islands we have Niwor reyi and Pericrocotus marvelhesae recorded
from Suln alone, and Phabotreron cinuerveiceps. Plhlogoenas menaged.
Prioniturus vevticalis, and Oviolus cinerveogenys recorded from Tawi Tawi
alone.

In the case ot Driontturus we are in all probability dealing with a
real difference. for Prionituras disewrus is certainly abundant enough
in Salu. and just as certainly not obtainable near Tataiin, in Tawi Tawi.
There is a bare possibility that 7’. rerticalis has been overlooked in
Sulun, and . discurus in Tawi Tawi, which wonld give us here two spe-
cies of the genus in each island, but this is improbable.

The other apparent differences will, I think. disappear as the birds
ot the two islands beeome hetter known.

The line of demarcation between Basilan and Solu is on the whole
guite sbarp. A few forms. like Cinnyris juline. range westward throngh
the ¢hain, but the absence of such genera as Hydvocorar, Penelopides,
Harpuctes, Chrvysocolaptes. Swrcophanops. Dicruvus, Eudvepanis, Lrach-
notheva, Ovthotomus, Zosterornis, Ptilocichla, Poliolophus, Trena, JMusei-
eapmila, and Cyanomyias, together with the occurence of Authracoceros
and Chibia. indicate a greater degree of distinetness in the avifaunae
of the two areas than I had anticipated.
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LAPAC AND SIASKL

Lapac and Siassi lie midway between Snln and Tawi Tawi.  Guille-
mard is the only colleetor who has visited them. The only one of the
few species of birds obtained there by him which throws any light on
their zoological position is clrtamides yuillemardi, but we have no cause
tor donbting that in this case the geographieal and zoological relation-
ships correspond, and the islands belong to the Sulu-Tawi Tawi group.

SIBUTE.,

Much interest attaches to Mr. Everett's recent work in Sibutn, whieh
had been up to that time held, even by himself. to be a Bornean island.
The opinion advaneed by Guillemard, and reiterated by Everett, that
the Sibutn Passage marked the western bonndary of the Philippines,
zoologieally speaking, has now been shown to be erroncous.

The old ideas were based not so much on the avitanna ot Sibutu,
which was alimost unknown, as on the supposed eonformation of the sea
bottoni, the charts indicating 500 fathoms, no bottom,” in the middle
of the Sibutu Passage, as well as at a point nearer the Tawi Tawi shore.
Recent soundings have failed to establish any such depth of water in
the positions indicated, and it has also been shown that Sibntu lies
bavely within the handred fathom line of Borneo.

Thanks to Mr. Everett’s efforts, the number of birds known from
Sibutu has been raised to 36, and, although the island is apparently
poor in species, the presence of snch forms as Macropygia tennivostris,
Pelargopsis gigautea. Fudywamis wmindaneasis, Prioniturus verticalis,
Tunyguathus lucowensis, Corcus philippinus, Sarvcops calvus, Caloruis
panayensis, Oviolus chineusis, Ciungris jugularis, Ji_c/loterpe howeyeri,
Tole haynaldiy, Avtamides guillemardi, Niphia philippivensis, and Pitta
erythrogastra leaves no room tor doubt that Sibutn is zoologieally as
well as politically one of the Philippine Istands.

Pitta wewelleri is the only strictly Bornean form yet obtained there.

The island has two peculiar speeies. Seops sibutensis and Dicaeum
sithutense, bng on the whole may probably be held to belong with the
Suln-Tawi Tawi group.

SUMMARY.

[ will now brietly restate the conclusions thus far reached.

1. The Philippines zoological and the Philippines political are not
identical areas.

2. Cagayan Snlu, Balabae, Palawan, and the Calamianes islands are
Bornean.

3. The line of demarcation between the Philippine and Bornean
Islands passes between Sibntu and the eoast of Borneo, and thence
northward through the Sulu Sea and Mindoro Strait.

It remains to be determined whether it runs to the east or the west
of the Cujos Islands,
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4. The line between the Philippine and Formosan islands also remains
to be determined.

5. The Philippines can not be divided into a number of zoologically
equivalent groups, but do naturally fall into groups. ~ome ot which are
much less sharply difterentiated than others.

A close relationship exists between the degree of difference m the
avifaunae of any two groups and their present and puast geographical
relationship, those islands which have been longest and most completely
cut off from their neighbors showing the highest degree of ditterentia-
tion. In this connection it is needless to remark that the depth of
channels is much more important than their width in estimating the
probable duration of isolation.

6. The Central Philippines, comprising the islands Negros, Panay,
Guimaras, and Masbate, form a well-detined natural group, though in
the case of Masbate there are indications of immigration from Luzon.

7. Cebu can not be regarded as one of the eentral gronp. [t is sepa-
rated from Negros by a very deep though narrow channel, and must be
given a place by itselt. It shows a slight admixture ot eastern and
sounthern forms.,

3. Siquijor is an island of very recent origin. It has beer populated
by stragglers trom other islands, and its three peculiar species have
been developed from allied forms under the influence of changed
environment.

9. Tablas, Romblon. and Sibnyan show no evidence of having been
connected with any of the larger islands. Tablas and Romblon should
probably be classed together.

10. Thevre are abundant evidences of the oviginal distinctness ot the
fannae of Luzon and Mindoro, which may be expected to increase as
our knowledge of Mindoro birds increases,

11. Bongao, Tawi Tawi, Lapac, Siassi, and Sulu form another natural
aroup, to which Sibutn must probably be added. The differences
between the birds of this group and those ot Mindanao and Basilan
are great,

2. Stretehing from Basilan to Luzon we have a ehain of islauds
between which the zoological relationship is very close.  This is proven
by the mammals as well as by the birds, such genera as Nehwrus, Gal-
copithecus, and Tarsius extending throughont the chain, althongh not
found in the central and western islands.,

1. Basilan probably at one tiwme formed a part of Mindanao. 1t has
been sepurated long enough to allow of the development of a number
of representative forms from Mindanao species. A considerable num-
ber of species have apparently entered Mindanao since Basilan was cut
off, and have hence tailed to gain a foothold in the latter sland.

L+, The relationship between the birds of Mindanao and those of
Samar and Leyte is very close, though possibly less so than that between
those of Mindanao and Basilan.
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15. The widest gap in the ehain is that hetween Samar and Luzon.
No final conclusions can be reached as to the precise relationship of the
islands in this chain, however, until the highland avifannae of the
soutliern islands are better known.

1 have not sufficient familiarity with the birds of the larger land
masses adjacent to the Philippines to intelligently disenss the relation-
ships of the Philippine birds as a whole, and, Teaving this interesting
question to wiser heads than mine, I pass to the consideration of some of
the more general problems of distribution and development raised by
the known distribution of the birds within the limits of the arehipelago.

STEERE'S LAW OF DISTRIBUTION.

While the question of the relationships between the birds of the
various islands is not without its interest, other and more important
problems, which ean not be so readily disposed of, are presented by the
fucts of distribution of the resident birds. So far as I know, Steere
has been the only one to attempt to discuss these more general ues-
tions on the strength of the data turnished by Philippme species.

In his paper on ¢ The Distribution of Genera and Species of Non-
migratory Land Birds in the Philippines™ he makes a somewhat
detailed examination of the birds obtained by the Steere expedition,
as the result of whieh lhie arrives at the eonelusion that “the genus is
represented by but a single speecies in a place.” 1le believes that
Philippine species and varieties are geographical or local groups de-
pending on local eauses for their existence, and that they show isolation
to be the first and necessary step in the formation of species. It is
evident that when he speaks of isolation he refers to geographieal isola-
tion, for in describing the speeies which he holds eonfirm his law he
says: ““In 33 genera, with 153 species, each genus is represented in
the Philippines by two or more species, each of whieh exists in a hm-
ited area of its own, sharply separated by sea ehanmnels from the
similar areas oceupied by the other species of the same genus,”

In the paragraph which precedes the one in which he states his law
he says that ¢ there resnlts 145 genera ont of 150, and 302 species ont
of 312, or 29 from every 30 of the gencra, and over 30 from every 51
of the speeies, so distributed in the islands that no two speecies nearly
enough allied to be put in the same section or subgenus are found
existing in the same island.”  This statement, as well as the one above
quoted, shows that by ¢ place” he means island.

Steere confined himself to an examination of hix own birds and those
colleeted by Moseley. Bonrns, and myself in 1337-83. in the beliet that
“these collections, while not comprising all speeies known from the
islands. are so nearly complete that any just conelusions drawn from
them must be accepted as truth, whieh further exploration will only
strengthen.”

Ie divides the genera disenssed into five lists, A, B, C. D, and L.
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In List A he ineludes 6 genera, with 12 species, which are left ont of
consideration because some or all of the species are migratory.

In List B he places 75 genera, each of whieh. he says, was tound
represented in the Philippines by a single species.

List €' inclides 53 genera, with 153 speeies. which he holds to he
distributed in striet conformity with his Iaw: i. e.. with but one species
of a genns in an isxland.

Of List D he says: ~In 17 genera. with 74 species, each genus is
represented in the islands by several species. twao or more of which
may be found inhabiting the same island: but the species thus found
together with the same generic name differ greatly in gize or eoloring
or other structures; and belong to different natural seetions or sul)-
genera.,” He adds that these sections or subgenera themselves may
each be vepresented in the archipelago by several species; but where
this ocenrs each species is fonnd isolated and separated from all the
other species of the same subgenus, just as are the species of the genera
given in List C.

IFinally. List B inchides ©5 genera and 10 species, in whiclh 2 species
of the same genus were found existing together in the same islands.
these not differing enongh to appear to warrant placing them in distinet
sections of the genns.”

Adding the genera with but one Philippine species (List B), those
with several species, no two of whieh ocenr in the same area (List (1),
and the 17 genera of List D, which he implies should really bhe further
subdivided. and wonld then come under his law, lie obtains a total of
145 genera ont of 130, and 302 species out of 312, distribnted in con-
formity with his law.

These conelusions, if true, would be of far-reaching importanee, and
1 can not elose this paper withont a reexaminaticn of the facts, first
becanse the data of which Steere chose to avail himselt were very incom-
plete, and, second. becanse 1 dissent tromn some of the econclusions which
he drew from the data of which e made use.

In order that the eomparison may be the more direct, I shall confine
my=elf to a consideration of the resident land birds, and shall include
the birds of the Palawan group of islands with those of the Philippines
proper. 1 shall also retain in the main Steere’s method of gronping
the genera, changing slightly the order in which the groups are taken up.

Considering first the genera which so far as we at present know
have but one species eaeh in the Philippines, we have:

List B.
Aeridotheres. Artamuns. Caloenas.
Aderocephalus. DBuchanga. Calornis.
degithina. Dutastur. Cerchneis,
Alauda. Cucatna, Chalcophaps.
Alseona.r. Cacomantis. Chalcostetha.
Anthracoceros. Callueops. Chinarricornis,

dnuropsis. Calliope. Chlorura.
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Coceystes. Hearpacles. Pernis.
Columba. Hemilophus. Phyllergates.
Corone. Hypsipetes. Piprisoma.
Copsychuas. Lepidogramnmus. Poliouetus.
Coltile. Limonidromus. Poliolophus.
Tasyerotopha. Lophotriorckis. Dolyplectron.

Dasylophus. Loxia. Pratincola.
Dendrobiastes. Lusciniola. Pscudotharriulens.
Liryococeyr. Macropteryr. Pyrrivila.
Elanus. Mainatus. Sarcops.
Eurystomas. Megapodins. Strix.
Fxcalfactoria. Micropus. Sturnia.
Gallus. Mirafra. Syraivm.
(feopelia. Mivornis. Terpsiphone.
(ierygone. Mouticola. Tiga.
Gynnolaenius. Muscicapa. Treron.
Haliastur. Myrigticivora. Turdinus.
Halivetus. Passer. Croloncha.

VOL. XX,

On comparison with Steere’s List B it will be noted that although
the number ot genera remains the same, namerous changes have been
made in the list.  Recent work has made it necessary to add a nnmber
ot genera, and, on the other hand, I have excluded Aeccipiter, Alcedo,
Batrachostonens, Bubo. Chaetura, Curpophaga (Carpophaya, Hemiphaga
and Ptilocolpa of Steere), Chalcococeyr, Columba, (Lanthoenas Steere),
Culicicapa, Cryptolopha (Lbroruis and Cryptolopha Steere), Geocichla,
Hierocaceyr, Lulage (Lalage and Pscudolalage Steeve), Merula, Munia
(Munie and Padda Steere), Rhipidura, Stoparola, and Xanthopygia,
beeause each of these cighteen genera lias been shown to have more
thau one species i the islands. 1 do not consider it necessary to go
into the details of the evidence which justifies these changes. [t is
based on records which Steere overlooked, or whieh have been made
since his paper was written.  Reference to the general distribution list
will show wliether it stands npon the authority ot Bourns and myself
alone, or upon onr authority supported by that of others, or upon that
of others alone. [ will take this opportunity, lowever, to reiterate the
statement that with very few exceptions no species has been included
in the distribution list for which definite locality and collector can not
be assigned,

Anticipating to some extent the likelibood of important changes in
this table, Steere has said it is probable that a few genera of this list,
among them Scops, Datiachostomus, and Hegupodius, will be tound to
have more than one species in the islands.  In this case they will fall
into List O (i. e.. the list of genera distributed in strict conformity with
his law), and will in no sense weaken the conclusions of this paper.”
It is diffienlt to see how one could safely attempt to foretell into what
list the discovery of additional speecies of these geunera would bring
them. As a imatter of fact, some of the genera removed from this list



H NoNBL.  PHILIPPINE ORNITHOLOGY—WORCESTER AND BOURNS. (03

because represented by more than one species in the archipelago fall
into Steere's List C, and others decidedly do not.

The revised List B contains a somewhat miscellaneous ageregation
of forms. Some of the gencra ave represented by species with wide
range outside of the Philippines. others by species which range widely
within the group, but extend little it at all beyond its confines, while «
few genera are represented by species which are contined to a single
island or small group of islands.

What bearing have the genera inclunded in this list on the question
in hand? Steere has unhesitatingly assnmed that they all atford cou-
firmations of his law, but I am unable to follow him in this. Where
genera happen to have but a single species in the Philippines, but have
additional species in otlier countries, with thieir ranges overlapping,
they manifestly can not be held to afford confirmation of the law. On
the other hand, the evidence aftorded by the forms pecaliar to the Phil-
ippines is by no means in every case nnequivocal. The preseuce of but
single species of the peculiar genera Dasylophus and Lepidogrammus in
Luzon and the neighboring small islands, for instance, can hardly be
explained as due to their being limited by geographical barriers to an
area so small and little diversified as to preveut the formation ot addi-
tional species, for in this same area we find six species of Dicacuwm and
five of Cinnyris, while six geuera are represented by tour species caeh,
cleven by three, and no less than twenty-one by two each. In the case
of genera like Dasylophus and Lepidogramunus, then, I believe that the
explanation of the occurrence of but a single species is to be sought in
the organisms themselves. [t may be that they are generalized forms,
aapuable of existing nnder a variety of conditions, and henee compara-
tively independent of their environment

But, apart from their miscellaneous eharacter, there is another reason
for exeluding the species of” this list trom turther consideration. If a
genus is represented by but a single speeies in a group of islands, it
manifestly can not have wmore than one species on any island of the
group, henee can afford no evidence ou the guestion as to whether or
1ot two or more species belonging to the same genns or section of
cenus may exist in the same place.

I follow Steere in exeluding from consideration genera some or all
the species ot which are migratory, and under this head I place the
following:

LisT AL
Authus. Merula. Llylloscopis.
Cuculus, Motacilla. Xanthopygia.
Hemichelidon. Pandion.
Locustellu. Levicrocotus.

Lanius I exclude from this list, believing that all the species recorded
from the Philippines are resident there.

This brings us to Steere’s List C, or the list of genera with two or
wore species which have but one species in a place. Of the geunera
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placed herve by Steere, Caprimulyus, Faleo, Phillentowa, Prioniturus,
Setaria (Rhivomyias of my lists), and Siphic must be excluded, because
cach has been shown to have wmove than one species in one or more of the
islands.

Aetenotdes T wnite with HHaleyon, Centrocoecyr with Centropus, Pseu-
dolalage with  Lalage, Brodevipus with Oriolus, and  Frythropitta with
Pitta,

As already indicated. 1 exclude Pericrocotus, sinee [I’. cinerens is a
winter migrant; but if included at all the genns must be removed to
the list of genera with twe or more species in a place, as the range of
. cinereus overlaps that of [’ igneus in Palawaun, and that of . novus
in Luzon.

Recent work has made it necessary to add several genera to List C,
With these additions, after making the changes above mentioned. the
list will inelnde 41 genera, with 129 species,

In view of the importance of the forms ineluded in this list and the
one which follows it, it seems to me advisable to arrange them in tabu-
lated form so as to show not only the exact distribution of each genus
in the archipelago, so far as at present kunown, but the nnmber of its
species in each island as well, By this method of treatment certain
facts are broaght ont which would be likely to eseape attention were
we to consider only total numbers ot genera and species, without exam-
g their distribution in detail.

Genera which wonld fall nnder Steere's List C, then, 1 give in Table
A, Aglance at this table will show that 41 genera, with 120 species, are,
so far ax we at present know, distribnted in accordance with Steere’s
law,

In his next list (List D) Steere includes 17 genera, with 74 species,
and althongh he admits that in each case two or more species have
been fonnd to inhabit one or more of the islands, he holds that the
classification is inreality at tanlt and that the genera should be further
subdivided.

It would, perhaps, be not unreasonable to expect a somewhat detailed
discussion of' the genera in guestion, with reasons why each shonld be
further subdivided, but he contents himself with the very general state-
ment that “the species thus found together, with the same generic
name. differ greatly in size or eoloring or other structures and belong
to different natural sections or subgenera.”

ILe does attempt to show that where representatives of two or more
ot these subgenera inhabit an island it is nuder distinet eonditions.
My own observations are at variance with his in regard to so many of
these species that it seems to me advisable to discnss each of the
examples which he has instanced.

Tie fivst mentions Merops bieolor and M. philippinus, which he admits
probably exist together in every island of the gronp. The former spe-
cies he says is social. nndreds sometimes feeding together at a height
ol fifty to a hundred or more feet trom the gronnd. Ile adds that J7.
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plilippinus is solitary in habit, feeding near the ground in open country.
Its food he states consists of wasps and dragon fliex, so far as observed,
whereas 1. bicolor appears to be limited closely to honeybees.

I have repeatedly seen M. philippinus feeding in flocks upon honey-
bees. trequently in company with /. bicolor. [ have also met with )/,
bicolor feeding singly or in pairs near the gronnd in open conntry. The
netter is a very simple one. DBoth species often feed singly, but «
swarm of beex is apt to draw a flock of bee birds.

Itis remarkable that Steere should dismiss the genus Ceyr with five
linex, especially in view of the fact that he himselt deseribed two species
of the blue woodland type from Basilau. 1t his theory were correct,
onght he not to have placed these two speeiex in different subgenera,
and shown the distinet conditions nuder which they existed?  Dourns
and 1 have shown by a large series ot specimens that in reality the types
of these supposed species were representatives of one form which dis-
plays an unusually large amount of individual varviation. This form,
however, does exist in Mindanao and Basilan together with . min-
danensis, a little ved woodland species.  The two species are found side
by side int the same thickets. their habits are scemingly identical, and
a careful examination of the stomachs of a large series of specimens
has failed to show any differences in their food.

The blue riparian forms formerly elassed in this genns have been
shown by Grant to belong to the genus .dleyone. Steere is right in
saying that they are invaviably found along streams; but if lie recognizes
an ally of (. meclannra in C. enerythra, his statemeut that the former
species and its allies are always found away trom streams and in the
forest is certainly incorrect.

Speaking of Haleyon gnlaris, I, coromanda, and {1. ¢hloris, he says
that none of them frequent the water, ¢ I1. gularis being found in open
plains. feeding from the ground, or perched in low trees; /. coromanda
in low, thick undergrowth in forests, and /. chloris quite generally near
the sea beach, and often it open cocoa groves abont the coast villaces.”

It is my observation that every one of these species frequents the
water at times. 1 have never seen /1. gularis so abundant as over the
waters of Lake Naujan in Mindoro, and it is commonly met with along
the banks of fresh-water streams, as is I, c¢hloris. The latter species
is espectally abundant about tide water, in mangrove swamps. ! have
twice shot f1. coromanda over water in mangrove swamps. but nearly all
onr specimens were obtained in the forest, alony fresh-waler streains.
In Sibuyan twe specimmens were obtained in my own yard, where they
had come to feed on the bodies ot land snails which were thrown out as
we cleaned the shells.  These birds were far away trom both forest and
water.

Iam unable to agree with the statement that Osmotreron cernans feeds
from bushes or on the ground. as distinguished from O. axillaris. which
feeds from trees.  Both species certainly feed together in fruit trees. for
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I have more than once Killed individuals of hoth at a single shot. in
trees of considerable height.

Apropos of Megalwrns palustris and M. raficeps, the ranges of the two
species overlap not in Marinduque alone, but in Mindoro. Luzon. and
Samar. I am unable to agree with Steere's statement that there is a
sharp distinetion of habitat here, 3L »ruficeps being found in waste
places inland, which had grown up to high, coarse grass, while M. palus-
tris was found close along the beach in open grassy places. The two
species are certainly to be fonnd side by side in the same fields, althongh
M. palustris ix the bolder of the two, and lienee more likely to be
collected.

In estimating the value of observations on habits the ¢ personal
equation " must. of course, be taken into account, I can only say that
the above statements are based on nearly three years and a half of
actual field work in the Philippines, and that I believe they will be
fonnd to be correct so far as they go.

In speaking of the general distribution of the genera represented by
two or more species in one or more of the islands, Steere states that
“whenever the birds of the two sections of one of the genera named
above difter greatly in size, the species of the section of larger longer-
winged birds will he more widely distributed than the smaller birds of
the other.” 11is first iilustration of this rule, Ninox lugubris.is certainly
well chosen.  His sccond, Phabotreron awmethysting, is unfortunate. He
says that it apparently extends over the areas of the five smaller spe-
cies.  In reality it is contined to the eastern Philippines (Luzon to
Mindanao), and its place is oceupied elsewhere by P. macrlipectus, I’
Jrontalis, . einereiceps, and . brunneiceps, species whieh had not been
described at the time he wrote,

Dicaenm pygmacum is the most widely distributed Philippine repre-
sentative of its genus, overlapping the ranges of four othier species,
yet is the smallest of the Philippine Diecaeidae.

I conclude. therefore, that the rule of distribntion above quoted does
not invariably hold. and that other factors than size and length of
wing play a part in determining whether the range otf' a species shall
be wide or restricted.

Steere’s next and tinal list (List 12) ineludes five genera with ten
species, im which two speeciex of the same genus were found existing
together in the same islands, these not appearing to him to ditfer
enough to warrant placing them in difterent seetions of the genus, In
this list he placed Melinopitta (Pitta), Criniger, degalurus, Cistienla,
and Teaygnathns, cach of these genera being credited with two species,

1 tind it diffienlt to understand why, having swallowed the camel. he
shounld have difficulty with the tail. The differences between the two
species of itta with which he begins this list are very decided. and if
Dicaeum everetti and 1. hypoleucam arve to be placed in List D and
referred to difterent subgenera, why not these two species also?  Crini-
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ger frater and C. palmcancnsis, of List I8, are certainly quite as unlike
as are (thotowmus frontalis and O. ciuereiceps. of List D, Megalurus
palustris and M. ruficeps again seem to me to differ more stroceturally
than do Mevaps philippinus and M. bicolor, yet he wounld leave the
former genus undivided and sepavate the Latter, while Tauwygnathus. of
List E.whieh is represented in the Philippines by three speeies, might
quite ax well be divided into snbgenera as might Haleyon or Collocaliu,
of List D).

In <hort. it we ean accept Steeve's List D. I see no reason for not
including in it the genera referred by him to List 18, This would =im-
plify matters by bringing all resident Philippine land birds nnder his
law.

In disposing of the genera which wonld fall nnder Steere's Lists D
and E. I shiall take the classification as the best anthorities have left
it, and shall nuite them nnder a single distribution table showing the
nnmber of species of each genux for every island where it isx repre-
sented. This table 1 shall eail Table .

A comparison of Tables A and D will show that, if we accept the
classification as it stands, 41 genera, with 129 species, make for
Steere’s law. and 55 genera, with 261 species, against it.  Adwitting,
as [ am quite ready to do. that further subdivision of several of the
genera of Table B is advisable and will, donbtless, be made in time, it
would, in my judgment, be preposterons to maintain that sueh division
was necessary wherever the ranges of two species of a genus happen
to overlap.

To illnstrate. Whether or not we admit that Broderipus shonld be
inclnded nnder Oriolus. no one will deny that the habits of O. (Brod-
evipus) chinensis on the one hand and those of virious representatives
of the . steerii type on the other are so distinet that competition
between these forms would be almost out of the (mestion. Their
oceurrence side by side, then. is no argument against the spirit of
Steere’s law, althongh it may infringe the letter. But what of the
occurrence of 0. albiloris and . isubellae, both of the (). steerii type, in
Luzon?

Prioniturus has always been one of Steere’s favorite genera for illus-
trating his law. but Grant has shown that . laconensis, P. discurns,
and . wmontanus ull oceur in Lmzon. Admitting that the last men-
tioned species may properly be assigned to a separate section of the
genus, what shall we do with the other two?

Shall we divide Cinnyris into five sections to accommodate its Luzon
representatives, add another for (. guimarasensis in the central Phil-
ippines, and still another for (. julice in the south?

On the strength of what shall we place Iole rufigularis and Lole phil-
ippincusis or the different species ot Zosterops in different subgenera?

Finally, is it by any means certain that competition may not be
(quite as keen between birds that arve quite differently colored us
between those that are very similar in this particular? Take the Phil-
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ippine Dicaeidae for instance; most of the larger islands have a repre-
centative of the D. dorsale type, and one of the D. haematostictum
type.  The prevailing colors of the former group of species are slate
blue, orange, and searlet; those of the latter black, white, and red, or
scarlet, yet nothing is commoner than to find representatives of the
two groups feeding side by side from the same flowers.

With six represeutatives in Luzon, five in Samar, four in Leyte,
three cach in Mindoro, Masbate, Negros, Mindanao, Basilan, and Sulu,
and two in Siquijor, Cebu, Gnimaras, Panay, Sibuyan, Catanduanes,
Dinagat, and Tawi Tawi, the genns Dicacwnt wonld be somewhat dis-
fieared it Steere’s law were to be strictly enforced nupon it.

Numerons other instances of the singular conclusions into which this
law would lead us might be given, but [ think that those already men-
tioned will suftice.

In formmlating his law, Steere ofters the following as an alternative
for the statement of it already given: ** No two species near enongh
alike structnrally to be adapted to the same eonditions will oceupy the
same area.”  This statement seems to me to be self-contradictory.
Individuals of any given species are certainly adapted strueturally to
about the same conditions, yet they manage to exist together. If two
species strueturally adapted to the same conditions were brought into
competition in a given area, each would continue to exist in the area in
question in numbers proportionate to the number of each at the time
eompetition began.

[ find no satisfactory line of argument in Steere’s paper leading up
to his conelusion that isolation is the first and necessary step in the
formation of species. This conelusion necessarily raises the whole
question of the way in which environment acts.  No one will deny that
it has its eftect, but does it act divectly, stimulating the production of
rariations, or indireetly by favoring some of the variations spontane-
onsly presented to it ?

Manifestly there can be no progressive development without varia-
tion, and in saying that isolation is the first and necessary step in
species formation Steere eommits himself to the former view. His
position does not differ essentially from that ot Moritz Wagner and his
tollowers, nor can I see that he hasadded anything new to the evidence
bearing on the subject. The mere fact that there are numerous geo-
graphieal races of birds in the Philippines does not atford an explana-
tion of the part played by geographical isolation in producing them.

FACTORS IN THE ORIGIN AND DISTRIBUTION OF THE GENERA AND
SPECIES O RESIDENT PHILIPPINE LAND BIRDS.

I have thought it worth while to examine with a good deal of care
the facts brought out in Tables A and B, in order to aseertain whether
they afford foundation for any general principles of species tormation
and distribution, and have first endeavored to ascertain whether there

-
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is any relationship between the size of an island and the number of
species of a genus likely to be found npon it.

A glance at Table B will at onee show that the actual nmmber of
genela with two or more species in an island is far higher in Luzon,
Mindanao, Palawan, and Samar than in the smaller islands of the
.m'rhipelag('». but it will be objected that more species of all kinds. includ-
ing those distributed according to Steere's law, are known from these
isJands,  Manifestly. then. the error arising from the fact that the birds
of some islands are much better known than those of others must be
eliminated as far as possible if we are to arrive at any conelusive results.

[ have first compared the possible with the actual exceptions to
Steere’s law in each island on the basis of our actual knowledge.

If a genus whieh anywhere in the archipelago has more than one
species in a place oceurs in a given island, we have the possibility of its
being represented there by more than one species.  If. then, we take all
the genera of Table B which ocenr in any given island, eompare the
number represented by single species with that having two or more
speeies, and reduee our results to pereentages, we shall have a tolerably
satisfactory basis for eomparing the relative tendencies toward ditter-
entiation ot genera into several species in islands of ditferent size, and
shall have eliminated as far as practicable the error arising from the
incompleteness of our kuowledge in regard to many of the islands. for
in each ease the comparison is between the total genera known trom the
place in question and the faetors whieh go to make up that total.

The pereentages of possible to actnal exceptions to Steere's law
obtained by this method are given as one of the footings of Table B,
but in order that the faets brounght out may be more readily grasped
I have embodied them in a ¢urve, whieh I shall refer to as Curve 1. It
i1s eonstrueted as tollows: The pereentage of genera represented by
two or more speeies in an island is in eaeh case indieated by units
arranged in vertical series, 1 unit being allowed for 1 per cent.
The relative areas of the several islands are shown by units arranged
horizontally. In order to keep the curve within reasonable limits. and
still make plain its relationships, I have found it necessary to vary the
scale used 1n indieating the areas of islands.

In comparing very small islands like Sibutu and Lapac with Minda-
nao and Luzon it is obvious that the first part of the enrve must be
expanded and the last contracted or we should lose the relationships
at the beginning, and the eurve would streteh out at its end to in-
convenient length. Up to 900 square kilometers, therefore, I have
made 1 umt eorrespond to 10 square kilometers. From 900 to 14,900,
1 unit corresponds to 100 square kilometers, while from 14,900 to
114,900 I have allowed 1 unit to each thousand square kilometers.

The relative sizes of the 1slands determine their positions in the base
line, while a dot at the proper height over each shows the percentage
of genera with two or more species tound in it. If the dots thus

Proe. N. M. vol. xx 39 '
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located are joined, we have a enrve which brings out the relationship
between these percentages and areas.

Upon examining the ecnrve thus constructed it beeomes immediately
evident that there ix a general relationship between the size of the
istands, and the percentage of genera represented by two or more
species, for the curve begins at zero for the smallest islands, and its
general trend is upward until it finally reaches the S0 per cent mark in
the largest island—Luzon. Numerous irvegularities are mnoticeable,
however, and the more conspicnous of these are of decided interest.

It is sclf-evident that only a general correspondence between area
and amount of differentiation could be expected. Size is no doubt
diveetly important, since room is afforded for numerouns individuals of
the species represented, and the probability of the oceurrence of oppor-
tune and important individual variations is correspondingly inereased:
but for our present purpose I believe that the size of islands is chiefly
important in that it serves as a rongh index of the probable diversity
of eonditions existing npon them. The oceurrence of extensive high-
lands. of undisturbed forest and of fresh-water lakes and streams, as
well as of extensive open lowlands, must be taken into consideration if
we are to get to the bottom of the matter. Were it possible to give
each of these factors its due value i construeting our eurve, and to
introduce, as well, another important factor, namely, the completeness
and leugth of duration of separation from neighboring islands, I
believe that the irregularities would disappear.

TPor instanee, Bohol, thongh an island of 850 square kilometers, has
no highlands and its forest has seemingly been wiped out. The very
low level of the curve at this point. then, finds its explanation in a uni-
formity of conditions unfavorable to the differentiation of numerons
species. or to their continued existence after they have become differ-
entiated.

It will be noted that the curve is mneh broken at its origin, although
it runs low on the whole. This irregularity is largely due to our scanty
kunowledge of the islands in question. IFor Lapae our eonclusions
are drawn from but two genera. for IFuga from four, for Cagayan Sulu
from five, and for Camigunin from three. Manifestly, in dealing with
such small numbers the addition orr subtraction of a single genus even
malkes a great variation in the percentage. No collections approaching
completeness have ever been made on these islands, and the irregularity
of the enrve is exactly what would he expected from the scanty hap-
hazard collecting on which it is based.

Weare indebted to Mr. Liverett tor nearly al) that we know cf Sibuntu,
and he tells ns little about its swrface. 1t would benteresting to know
whether the conspicnous rise in the curve for this island is correlated
with a comparatively great diversity of conditions. Tawi Tawi, at any
rate, is well wooded and well watered; the curve rises. Siquijor is not
well wooded nor well watered, and is of eomparatively recent origin:
thé eurve falls.  The surtaces of Guimaras and Sulu are diversified. and
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both islands ave fairly well known: the enrve rises for these islands.
Marinduque marks the lowest remaining point.  The island is known
only from the collections of the Steere lixpedition, and in making them
we had to tramp miles from the village where we had headgnarters in
order to get info seattering forest hardly worthy of the name.

It will be noted that the latter part of our enrve, where we are deal-
ing with large islands, each of which has some virgin forest remaining,
is comparatively regular.

Attention should be ealled to ancther important fuct. By reterence
to the footings ot Table B it will be seen that not only does the number
of genera showing two or more species reach its maximum in the largest
islands, but the number of species into which genera are differentiated
reaches its maxinum as well.  Lmzon leads with six species ot” Dicaeum
and tive of Cinnyris, while we have six genera with four species eacl,
and eleven with three. Mindanao follows, having one genns with five
species and eight with three. 1 know of no simple means by which
this factor conld be introduced into the curve, bnt its significance should
not be lost sight of.

It seems to we that the facts above stated justify the conelusion that
in the Philippines the larger the island and the greater the diversity of
its surface. the larger the percentage of genera represented by more
than one species, and the larger the average number of species into
which they arve differentiated.

It may be objected that we also find the largest number of genera
distributed in accordance with Steere’s law, i. e., with but one species
in a place,in the largest islands. This is true, Mindanao leading with
32, followed by Lnzon with 23. Samar with 27, and so on. It shonld be
remembered, however. that we are dealing here with relative. not abso-
Iute quantities, and the real (uestion is not whether the absohite num-
ber of confirmations eof Steere’s law is higher for these islands. bhut
whether it is proportionately higher. It can be readily shown to be
proportionately lower.

In constructing Curve L1, to illustrate this point, I have used the same
abscissa and ordinate as for Curve I, vertical units indicating percent-
ages, and horvizontal nnits areas. In compnting percentages for each
island I have taken fhe total number ot confirmations of Steere's law
from Table .\, and added it to the total number of exceptions shown in
Table B. This gives the total number of genera atfording evidence in
each case, and it is an easy matter to ascertain what percentage of thix
total is distribnted in the one way. and what in the other.

In Curve 11, as in the curves that follow it. a solid line 15 used to
represent confirmations of Steere's law, and a broken line to indicate
exceptions to it.

TFor reasons already stated the curve is irregular for the smaller and
less well-known islands, but its general features are apparent even
here, The solid line shows a constant tendency to return to the 100
per cent mark, the broken line to fall to zero.
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The islands from whieh the smallest number of genera is known,
then. aftord the strongest confirmation of Steere’s law.

As we pass to the larger and better known islands, the broken line
takes permanent leave of the zero level, and the solid line of the 100 per
cent mark. It will be noted, however, that on the average the solid line
keeps well above the 50 per cent mark. The first thing that calls for
special attention is its sudden drop to 27 per cent for Siguijor, and the
corresponding rise in the broken line. Reference to the tables will show
that this result is due not so mueh to a larger number of exceptions to
Steere’s law from Table B, as to an unusually small number ot confirma-
tions (only three) from Table A.

[ have already stated my reasons for believing that Siquijor is an
island of very recent origin, and has not been connected with any of
the adjacent islands since it received its present bird fauna. T believe
it ean be shown that the birds distributed according to Steere’s law are,
as a rule, possessed of comparatively weak power of flight, and this
probably accounts for their not having reached Siquijor in larger num-
bers. The divergence of the two lines for Marinduque, and their
approximation for Bohol tind their explanation in the facts already
stated in regard to these islands. Again, it will be noted that the
curve becomes more regular as we pass to the larger and better known
islands, the broken line steadily rising as the solid one falls.

The evidence furnished by Curve 11, then, confirms that obtained from
Curve 1. On the strength of it we may make the statement that the
larger and more diversitied the island, the larger will be the average
number of species into which the genera of Table D are differentiated,
and the larger will be the percentage of genera represented by two or
more species as compared with those represented by but a single
species.

I have shown that a majority both of genera and species are¢ dis-
tributed in opposition to Steere’s law. How then are we to explain the
fact that the solid line in Curve 11, indicating the percentage of genera
in each island distributed according to this law, is well above the 50
per cent mark?

The answer to this question is found in part in the faet that two
species of a genus may, and not infrequently do, have ranges that are
distinet for the most part, but overlap along their line of contact, so
that the speeies in question afford exceptious to Steere’s law in only a
part of the islands in which they occur. An additional and very
important reason for this apparent contradietion will readily suggest
itself.

To find ten exceptions to Steere’s law we must collect at the very
least twenty species of birds, while ten species may suftice to afford ten
confirmations of 1t. If, then, genera distributed in the two ways were
equally abnndant upon an island. we shonld at first find at least two
contirmations of Steere’s law for every exception. Really, however,
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the percentage of exceptions found would at first be very much smaller
than this, from the fact that to afford evidence the species must be col-
leeted at least in pairs, i. e., two to a genus.

To take a very simple illustration, suppose that three figure ones
were shaken up in a hat, together with two twos, two threes, and two
fours, and one were then to draw out the figures at random, placing the
oues in one pile and the pairs of twos, threes, and fours in another: at
what rate would the two piles grow?

On the first draw there would be three chanees in nine of getting a
one, but only two in nine of getting a two, three, or four, and no chance
whatever of getting a pair of either of the last three numerals. On the
second draw there would be three chances in eight of getting a one,
but only two in nine plus two in eight divided by two (the number in
a pair) multiplied by three (the number of pairs), or seventeen in two
hundred and sixteen, of getting a pair. Three in eight are equivalent
to eighty-one in two hundred and sixteen, and the chances of getting
a one on the second draw would be to those of getting a pair of
twos, threes, or foars as eighty-one is to seventeen. As the drawing
continned, the chances of getting a pair would improve each time,
but wounld equnal those of getting a one only at the very close of the
drawiiig.

Returning now to our birds, the matter may be reduced to a formula.
We may, for convenience, divide them into genera with one species in
a place, and those with two species in a place, for in genera with more
than two species in an island the recording of two is enough to estab-
lish an exception, while the increased probability of recording two
species, arising from the fact that there are more than two to draw
from, will be counterbalanced by the fact that three or four species
belonging to but one genus constitnte but a single exception.

Let « =number of genera with but one species in an island.

Let H = number of genera with two species in an island.

Then « 4 20 = whole number of species in the island.

Let & =number of species known.

Were a collector to take up the work at this point his chance of
miking an addition to the list of genera represented by single species

a

(e ——

would be while his chance of making an addition to the

)
list of genera with two species each would be hut «+2bh—: or
2h
i
2=
with every addition of a species, it is evident that as the number of
species of birds known from ar island approximates the number actn-
ally existing there the chances ot recording exceptions to Steere's law
will steadily inerease.

Since & is the variable factor here. and increases one
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It is not too much to say. then, that as there is probably not a single
island all of the resident land birds of which are known the broken line
in our eurves is everywhere too low; that the error is smallest for those
islands that arve best known and greatest tor those that are least
known.

Unfortunately the nnmber of genera recorded from an island is uot
exactly indicative of the completeness of our knowledge of it, since
some islands doubtless have more genera than others. It seems, how-
ever. to be the most satistactory index available, and in Curve 111 the
islands are arranged not according to size, but on the number of genera
having two or more species in the Philippines known from each. The
number of genera is indicated by units arranged in horizontal series,
4 nnits being allowed for each genus.  On this basis I have compared
the percentages of genera distributed in the two ways for each island,
reckoning percentages as before.

Irregularities in onr curve are not lacking, but the more important
of them have already been discussed, and the enrve establishes beyond
a doubt the fact that Steere’s law receives its strongest confirmation in
the islands from which the smallest number of genera is at present
known. aud that as our knowledge increases the percentage of genera
represented by a single species steadily falls.

It may be objected that my treatment of this subject has been unfair,
in that I lave omitted from consideration, in reckoning percentages for
Curves I1 and 111, the genera of Table B wherever they happened to
be represented by but a single species. It may be said that I ought to
consider each instanee where a single species of one of these genera is
recorded from an island as a confirmation of Steere's law, rather than
as a bit of evidence incomplete, and theretore to be ignored.

1 might well reply that in view of the heavy chances against the dis-
covery of exceptions to the law, it is no more than fair to leave the gen-
era of Table B out of account in islands where but one species happens
to have heen recorded, and as a further offset might add that in plot-
ting the eurves no more importance has been given to an exception
where six species of a genus oceur in an island than to one based npon
the occurrence of but two.  On the whole. then, [ believe my treatment
has been fair; but in order to test further the general correctness ot my
results I have coustructed two move curves, in which I have given
Steere’s law the beuefit of every doubt, and have counted every case
where a genus of Table B is recorded with but one species as a con-
firmationof it. In Cuarves I'V and V the percentages of species distributed
in the two ways are shown.

Arranging the islands in order ot their size we get Curve [V, which
does not difter in any essential paiticnlar trom those already obtained,
and enforees the same conclusion stated in terms of species that Curve
11 enforces stated in terms of genera. We see that in the smaller
islands nearly or guite all the recorded species belong to difterent gen-
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era, but as the islands grow larger it becomes inereasingly common to
tind two or more species of a genus in a place.

Although this eurve does not rise quite so high for Luzon as did
“Curve LI, its general level is well up, owing to the fact that dne impor-
tance is given to the number of species atfording exeeptions to the law,
which has not been done in the other curves. '

Perhaps the most conclusive of all the curves is Curve V, where he
islands are arranged aeeording to the number of species in Tables A
and B recorded from each.

These last two curves make it evident that even when Steere's law
is given the benetit of' the doubt in every case, whiech is most illogieal,
theve still remains for all hut the very smallest and least known islands
a mass of exceptions altogether too fermidable to be overlooked: that
the percentage of exceptions steadily increases with increase in the
nnmber of species recorded. and that finally in the largest and best
known islands it is no less than 73 per eent of the whole number of
species considered.

It remains to be ascertained whether the genera ot Tables A and B
group themselves into separate families, or whether we shall find that
in the majority of cases some genera of a family are distributed in the
one way, others in the other.

In Curve VI. I have endeavored to bring out the faects. IFamilies
are arranged in horizontal series, space being given to each propor-
tionate to the number of genera that it inclndes, 4 units being
allowed to each genus. It will be seen that in fonrteen families there
is not a single genus of resident land birds with but one species in an
island. Seven more families have less than half their genera distributed
aceording to Steere's law: three have their genera equally divided as
regards the method ot their distribution; four have more than 50 per
eent distributed aeccording to the law, while eight have all their species
so distributed.

With few exceptions, the species ineluded in these eight tamilies are
possessed of comparatively weak power of flight, hence are unable to
surmount geographieal barriers of any imporfance. 1 do not doubt that
they are in many instances to be regarded as geographical races, and
that isolation has had much to do with bringing them into existence,
but I feel indisposed to muke the same admission for all the species
belonging to the fourteen families which do not offer a single confirma-
tion of Steere’s law.

I believe, then, that in formulating his law Steere has given alto-
gether too mueh importance to a really important factor in the devel-
opment of speeies. He has assigned undue prominence to geographieal
barriers. especially sea ehannels, and has not given sufficient consider-
ation to the faet that within the confines of the larger islands, especially
when they are monntainouns and well wooded. there is abundant room
for lite zones which may be qnite as sharply defined as those marked
out hy salt water.
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My own conelusions in regard to the whole matter are as follows:

1. Theve are in the Philippines a number of closely allied species of
birds, each of which has a definite range that in many instances at
least does not overlap the range of any other species of the same genus.
The general correspondence between the ranges of these species and
the positions of geographical barriers to their free migration lends
probability to the conelusion that we are here dealing with a ease of
cause and effect, especially when we remember the fact that the phe-
nomenon is not an isolated one, but has been observed in the Galapa-
cos and other island groups.!

2. On the other hand, cases where two or more closely allied species
of the same genus occur within the limits of a single island are too
numerous to be overlooked. While it does not necessarily follow from
the fact that two speeies ocenpy the same island that they oeeupy the
sane life zone, there are enough well ascertained cases where two allied
speeies do oceuy side by side to effectually negative Steere'’s conelusion
that the genus is represented by but a single species in a place.

3. We are more likely to find genera represented by several species
in large islands with diversitied surfaces than in small islands in whieh
comparatively uniform conditions prevail, and in islands that are well
known than in those that are little known.

4. Among the faets at our disposal there is nothing to justify the
statement that isolation is the first and necessary factor in species
formation, since we have no proof that enviromment is the direct cause
of variation, without which there can be no development.

5. In studying island avifannae it shonld be remembered that geo-
graphical barriers, in the ordinary sense, are not the only barriers
which are effective in bringing about localization ot birds. Tempera-
tare, distribution of foad supply. direction of prevailing winds. charae-
ter and duration of seasons, and especially the nature and distribution
of enemiex are of importance in limiting the ranges of species, and
must be taken into counsideration before we can arrive at any final
conelusions.

6. If two closely allied species were thrown together in an island one
of three things wonld happen. They would continue to live together,
preserving their relative numnbers, or they would fuse with each other,
forming a hybrid race, or one species would tend to exterminate the
other.

Y. I do not at present know of any positive evidence in favor of
Steere’s theory that they wonld fuse.  Similarity in coloring, or in the
food, wonld by no means serve to offset the well known tendency to
sterility between different species, and especially among the hybrid
IRee Wallace's © Island Life.”  Also Moritz Wagner, Die Darwinische Theorie
und das Migrationgesetz der Oveanismen., Leipzie, 1865: Baur. Ein Besuch der
Galapagos-Inseln.  Biel. Centralbl,, XII, p. 221, i3¢2: Rideway. Divds of the
Galapagos Archipelago., Proc. 17, =, Nat. Mns.. XIX, p. 139, 1897,
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oftspring of different species, in balancing the probabilities in snch a
case,

8. The actual result would probably depend, then, on the relative
completeness of the adaptation of the two species to the common envi-
ronment under which they were placed. If equally well adapted to
their surroundings, both would continue to exist. If not, one species
would tend to exterminate the other.

POSSIBILITIES ©17 FUTURE ORNITHOLOGICAL WORK IN THE
PHILIPPINES.

Before we gain much additional light on the value of the several
factors in the origin and distribution of the genera and species of resi-
dent Philippine land birds, work of a very different character from
most of that which has as yet been attempted must be carried on.

Conclusive proof of the result of bringing together two closely allied
species might be obtained by introducing two of the species of Loriculus
into Palawan or the Calamianes islands, where the genus is at present
lacking, and noting the result. Wonld both forms hold their own,
would they fuse, or wonld one tend to exterminate the other? These
questions have no little theoretical interest. and they are entirely capa-
ble of practical solution.

Individuals of a single species of some genus with a marked tend-
ency to develop local forms, such as Chrysocolaptes, Tyngipicus. or
Penelopides, might be introduced into Siquijor or some other similarly
isolated island. and their offspring watched. to sece if a new species
would in time develop, under the intluence of changed environment.
True. the experimenter would probably not live to see the result of his
work, but future generations of ornithologists might be indebted to
him.

Within the limits of an ordinary lifetime, however, one might make
a detailed esamination of the facts of individual variation in those
species which show a marked tendency to develop local forms as com-
pared with those that seem to lack sneh a tendency. He might also
learn an immense amount in regard to the habits of birds, their foods,
and especially their relationships with each other, with other organisms,
in short, with their environment in general. We know very little
about this subject at present, and without information bearing on it
we can not arrive at satisfactory conclusions.

To take a single illustration, ’yenonotus goiavier is almost certainly
lacking in Signijor. Why should this commonest of Philippine birds
not oceur there? Certainly not beeaunse it conld ot have reached the
island. \pparently not from lack of a supply of suitable food. Prob-
ably from the presence of some enemy, at present entirely unknown
to us.

I am led by the results of our work in Siquijor. Tablas, and Sibuyan
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to believe that a caretnl study of the smaller and more isolated islands
would be productive ot important results.

The study of the relationship between species formation and envi-
ronnient is in its infaney. Much is to be hoped from it, and it is eom-
forting to retlect that sooner or later the supply of ¢ new species” will
be exhansted, and ornithologists will have time to learn more about old
ones.

Were some competent naturalist to go to the Philippines with an
abundance of time before him and sutfficient funds behind him to allow
of his carrying on his work upon a broad scale; were he free from the
necessity of turning out about so many bird skins a month, and of
discovering his quota of new species each year, he might in due time
malke a contribution of far-reaching importance to scientifie ornithology,
and to our knowledge of island life in general.
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. Zeocephns.......
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2. Aleedo oo P 42 2 218
3. Anthothreptes 1 @
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14. Colloealia .

15. Criniger ...
16. Cryptolopha
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MORE SPECIES. THE ISLANDS ARE ARRANGED ACCORDING TO THEI
DISTRIBUTION GHART SHOWING WHAT PERCENTAGE OF THE GENERA OF TABLE D KNOWN TO OCCUR IN EACH ISLAND ARE REPRESENTED BY TWO OR S
26. Panay.
PO i 21. Masbate, % 8 :
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5. Romblon. 10. Tawi Tawi. 15. Tablas. 3 3
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CURVE II.

DisTRiBU
TION CHART SHOWING RELATIONSHIP BETWEEN NUMBER OF GENERA, WITH SPECIES DISTRIBUTED IN ACCORDANCE WITH STEERE’S LAW, AND THOSE WITH SPECIES DISTRIBUTED IN OPPOSITION TO IT WHEN COMPARED ON THE BASIS OF THE RELATIVE
SIZE OF THE SEVERAL ISLANDS.

1. Lapac. . P . 2. Pann

9 8. Camiguin. 11. Siquijor. 16. Marinduque. 21. Masbate. 2. Panky.

3. fﬁ,ﬁu 7. Panaon. 12. Gl‘xlm)aras. 17. Calamianes. 22, Cebu. ‘g ?:":"'w"lvm

4. Cagayan Sul 8. Sibuyan. 13. Sulu. 18. Basilan. 23. Negros. 2. Mindanao

B i 9. Balabac. 14. Dinagat. 19. Catanduanes. 2. Leyte. i
. 10. Tawi Tawi. 15. Tablas. 20. Bohol. 25. Mindoro. - 2
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CURVE li.

NIT8 QF
IN OPPOSITION TO, STEERE’S Law. FOuR U
DISTRIBUTION CHART SHOWING RELATIONSHIP BETWEEN NUMBER OF GENERA OF NON-MIGRATORY LAND BIRDS KNOWN FROM EACH ISLAND AND PERCENTAGES DISTRIBUTED IN ACCORDANCE WITH, AND IN O ,

HORIZONTAL SPACE ARE GIVEN TO EACH GENUS.

i 22. Leyte.
1. Cuyo and Bazol. 8. Bohol and Sibuta 15. Sibuyan (a) and Tablas (b). yte.
2, Sakuijok.

16. Calamlanes. RN,
9. gamg;iuanes. 17. Masbate. ?2'.)‘ };':l;x.n i
Slass. 10. Romblon. 18. Tawi Tawi and Guimaras. 2. Bamar (a) and Basilan (b).
4. Fuga and Lapac. 11. Diuagat. 19. Panay. 27. Luzon
5 g:miguln. | }3 lgiarlﬁduque- 20, Sulu. 28, Mindanao
. Cagayan Sulu. . Siquijor. y ‘ d
7. Panaon. 14. Balabac. 21. Cebu.
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CURVE V.

DISTRIBUTION CHa
RT SHOWING RELATIONSHIP
BETWEEN SPECIES CONFIRMING STEERE’S LAW OF DISTRIBUTION AND THOSE AFFORDING EXCEPTIONS TO IT, WHEN COMPARED ON THE BASIS OF THE RELATIVE SIZE OF THE DIFFERENT ISLANDS.

1. Lapac.
2. Fuga. 6. Camiguin. e E
3. Sillgnl:u e Panagn.m 11. Siquijor. 16. Marinduque. 21, Masbate. Panay.
4. Cagayan Sul 8. Sibuyan 12. Guimaras. 17. Calamianes. 22. Cebu samar.
L - 9. Balabac, 13. Sulu. 18. Basilan. 23. Negros. . Palawan.
g 14. Dinagat. 19. Catanduanes. 24. Leyte. 2. Mindanao.
25, Mindoro, 30, Luzon.

5. Romblon, 10 A .
. Tawi Tawi. 15. Tablas. 20. Bohol.
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CURVE V.

DisTRiB
UTION CHART SHOWING RELATIONSHIP BETWEEN PERCENTAGE OF SPECIES DISTRIBUTED IN ACCORDANCE WITH, AND THOSE DISTRIBUTED IN OPPOSITION TO, STEERE’S LAW, AND NUMBER OF SPECIES OF NON-MIGRATORY LAND BIRDS
KNOWN FROM EACH ISLAND. TWO UNITS OF HORIZONTAL SPACE ARE GIVEN TO EACH SPECIES.

25, Leyte,

1. Bazol.

o 9, Sibutu, 17. Siquijor. 2
g (Sl:li’gijok 10, Romblon. 18. Calamianes. 2. I\Im(:m'o.
4. Camiguin, 11. Catanduanes, 19. Guimaras. ;’;I! %}’:i‘;\%gh
5. Fuga and Lapac 12. Dinagat. 20. Masbate. 2 EaIRNan.
6. Cagayan Suln, %2 i\;hllrllr)xduque. gé galwl Tawi. a0, ‘s‘mﬁ?‘ar"

7. i . Balabac. . Sulu. 30. Samar.
é. g?)ll‘]glon' 1(53 ;iblz)llyan. g gaguy. g; I;}‘lll;g:nw.
: . Tablas. . Cebu. . Luzon,
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CURVE VI
DISTRIBUTION GHART SHOWING PERCENTAGE OF GENERA DISTRIBUTED ACCORDING TO STEERE’S LAW, IN EACH FAMILY OF PHILIPPINE LAND BIRDS. FOUR UNITS OF HORIZONTAL SPACE ARE GIVEN TO EACH GENUS OF A FAMILY.
1. Podargidee. 6. Paride. 11. Caprimulgidee. 16. Nectariniide. 21. Falconidee. 26, Timellidse. 31, Capitonidm.
2. Meropidee. 7. Pittide. 2. Dicmidee. 17, Muscicapid, 22, Certhiida. 27. Pycnonotide. 82, Dicroridm,
3. Fringillidee. 8. Ploceide. 13. Laniidze, 18 Bubonidee, 23. Peristeride. Puittacide, 38, Bucerotidm,
4. Hirundinide. 9, Turnicide. 14, Treronidse. 19. Alcedinidee. 24, Cypselidee. 20, Corvidee. 8. Plcldw.
6. Oriolidee. 10. Zosteropidee. 15. Sylviidee. 20. Cuculidee. 25, Campophagide. 30. Eurylemide.



